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Editorial 



LOOKING down the tpnnel of another 
year, I am going to quietly forget that 
people keep asking 'what's going to 
happen to Dragon User?Vand remem- 
ber that people have been asking that 
question $ince 1984 and, like the 
Christmas turkey, we keep right on 
reappearing. 

I shall start worrying about that Great 
Fricassee Pan in the Sky after Christ^ 
mas. Right now I am staying put under 
the mistletoe. Happy Christmas! 

Talking of mistletoe, I had the chance 
to meet old and new acquaintances at 
the 6809 Show on Saturday and talk 
things over. Many people agreed that 
there are opportunities for marketing 
Dragon software — for instance, pro- 
ducing legitimate, in ex pensive con ver- 
sions of American Tandy programs — 
which are not taken up because there is 
a better living to be made from other 
machines. On the contrary, dealers 
who have good contact with Dragon 
owners are gradually hiving off their 
less profitable games to specialist 
dealers who are more committed but 
are inevitably smaller. 

More information on reliable, good 
value sources of software and hard- 
ware from overseas would be welcom- 
ed by everyone now. 
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How tg submit articles 

The quality of the material we can putjiish in 
Dragon User e^ch Tnonth will, to a very greal ex- 
lent depend on the quality of the discoveries that 
you can make with your Dragon. The Dragon 
computer was launched on to the market with a 
powerful version of Basic, but wilh very poor 
documentation. 

Articles which are submitted la Dragon User 
tor publication should not be more than 3000 
words long. All submissions should be typed. 
Please leave wide margins and a double ^pace 
between each line. Programs should, whenever 
possible, be computer printed on plain while 
paper ^nd be accompanied by a tape of the 
program. 

We cannot guaranlee to return every submil- 
ted article or program, so please keep a copy. If 
you wa nt to have your p rog ram return ed you must 
include a stamped addressed ertvelope. 



Letters 



This is your chance to air your views — send yourtips, compliments and complaints to Letters 
Page, Dragon User, 12-1 3 Little Newport Street, London WC2H7PP. 



Writers 
wanted 

I am wo r ki n>g o n a n e w mo nth ly 
mag az i ne forth e not-so-serio js 
user cal I ed Dragon Logic, w hie h 
will come out in January or 
February. I cannot be more 
specific about the dates 
because the magazine is run by 
myself only and therefore it will 
take longer to put together 

Dragon Logic will depend 
heavily on the readers. A vast 
percentage will be made up of 
things sent in by readers and 
suppliers. Therefore I would 
urge peop le to sen d thei r lette rs . 
top ten, software for review, 
news, problems, etc. to me. 

I f read e rs wa nt to k now mo re 
about the mag then please write 
tome. 

Donald Morrison 
72 DiriobughtRosd 

IV23QT 
Scottand 



Why no '64 
games? 

I HAVE recently purchased a 
new Dragon 64 to add to my old 
' 32 , and am sy p rised th at I have 
not seen any new Arcade and 
Advent u re gam e s ad ve rt is ed i n 
Dragon U^erfor the '64 using its 
full memory capabilities. Soft- 
ware houses like Mic revision 
have produced programs for 
use with Flex Operating 
System, disc drive and Dragon 
64 but have not produced any 
just for the Dragon 64 use. The 
same is with companies who 
produce OS-9 software, wNch 
needs the '&4 to work. 

If brilliant games like Jt/xfa- 
position can be made for the 
Dragon 32 just think of the 
possibilities for the '64. 

I hope Software houses read 
this letter and take note of the 
points I have made as I do not 
think I am theonlyone withthis 
opinion. 

Richard Tyler 

1 1 Madeira Part< 

Tiinbridg^ Wolts 

Kent 

TN25SX 



Every month we wMI be shelling out a game or two, 

courtesy of Microdeal , to the reader/s 

who send the most interesting or 

entertaining letters. So send 

us your hints and youropinions, 

send us your hi-scores and 

suggestions. Send us your 

best Dragon stories. What 

d'you think we are, 

mind readers?! 



X EXTRA J 



Why oh Why 
The users cry 

I would tike to protest about the high prices of Dragon 64s and 
disc drives. A new disc dri^ve costs £200+ with DOS cartldge 
and a new D ragon 64 costs E 1 95 . Why? Su rely com panses wou I d sel I 
more products if the prices were lowered. No wonder there is 
a boomi ng trade in second-hand 64s and disc drives. 

Re me m be r one of th e other co mp ute rs — Eh e Atari 80GX L . Y ou 
know the one where programs on cassette take a long time to 
load. Like intemationat Karate in 20 minutes. A few years ago its 
popularity was dying and the makers decided to dfop the price 
and now it has recovered and is selling weli. Shouldn't this 
approach be adopted for the Dragon to get it back in the shops 
so that the user base increases to what it was back in 1 934 or even 
treble that? 

f have noticed some games for the Dragon and CoCo from 
America that are quite good. One is Brew Master by Tom Mix and 
others are Zaxxor? and Pooyar by Datasoft. Why hasn't someone 
) i censed t hem to sel I i n th e U K as they are brili i a nt games up to Shouk 
Trooper standard. 

I would I i ke to co ngrat ulate Qu ic kbeam fo r Si/perfr/cf and Fire Force 
(yes. I do like it) and JVIicrodeal for ^frba/Zand also the other com- 
panies for stiH supporting the Dragon. 

My final point is regarding Dragon shows. Why hasn't anyone 
(except Microdea!) put a Dragon show on in Birmingham? It does 
exist you know. I think it's ideal — central, easy for most people 
to get to an d p robabl y c hea per th an London . i s i t a cas e of a ny th i ng 
north of Watford Gap (and more recently South of Osset) is 
ignored? 

Mr. K. Hunt 

1 1 Demarnham Clos& 

WsstBromwich 

West Midlands 

B706AJ 



We stron g ly su spect that t he an s we r to mo&t of you r qu est ion e 
is that Atari managed to develop into a very strong and 
successful company before it ran into rocky waters, whereas 
D ragon Date d id not enjoy h a If so m u ch su ccess before t r o u ble 
hit them Jt helps to have friends at the bank it you want to re* 
launch your products. 

I n rep ly to you r ot her q u estion , what? You mean t here real ly 
jssomething between Watford Gap and Osset? I thought it was 
a II just B irm i ngham .Seriously, thoug h — why doesn 1 so m eone 
put on a sho w atthe NEC? It's central^ purpose built^ plerity of 
room to park . . . but have you fas fed their Cornish pasties?. 



Now we 
do the 
homeworki 

I would like to compliment you 
o n an excel I en t m agazine an d I 
think October's issue was 
probably the best for ages. Not 
only packed with interesting in- 
formation, it also helped me 
complete a maths GCSE 
problem! 

The problem was to find the 
amo u nt of t rian g I es i n ad lag ram 
and work out a solution, f was 
given the problem on 24th 
September, my Dad and I were 
stumped until loand behold the 
Dragon Us€r arrived the very 
next day! Looking at the conn- 
petition I saw a little table ac- 
companied by a largediagram. 
Whe n I read the pass-age next to 
it there was my problem and 
equ at ion neatly docu mented fo r 
me. 

Keep it up Gordon^ much 
appreciated, 

Daniei Swarj 

11 8 Upland Drive 

D&rriford 

Plymouth 

PL668G 



Bulletin 

board 

bulletin 

WHILE I was working an idea 
St r uc k me . After a whi I e I regal n - 
ed con sc iou sness and it was st 1 1 1 
th e re so I thou ght 1 wou Id te 1 1 you 

about it. How about a bi-monthly 
page devoted to b ulleti n boards . 
Readers could be encouraged 
to send in details of the boards 
th at they use and a I i st of act i ve 
boards published. Also special 
features of particular boards 
could be, highlighted. I don't 
know how popular it would be 
but it may be worth a try. 

K.G.Sn^ith 

33GMckRoad 

Deal 

Kent 

CT149ND 

IF anyone wants to send us 
details on their bulletin 
boards, we'll print them. We 
ha ve someth i ng on B B s i n th e 
pipeline, in fact. As soon as I 
ca n find a bent coat h a nger, I ' 11 
try and fish it out. 
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Trans- 
atlantic 
Telegraph 

I shou Id I i ke to r eactto a lette r by 

M r, R a ndy Longs hore i n the J u ly 
issue of Dragon User. He com- 
ments on my CoCo/Dragon 
Bas it convene r p ublished in t lie 
April issue. 

Of course, Mr. Longshore is 
corr&ct when he states that a 
Dragon cannot read CoCo 
discs , at I east not d i r ect I y . I ta k e 
great interest in his procedureto 
mod if y CoCo d i scs to be load ed 
by a Dragon and will most 
definitely contact him in this 
respect, especially since I 
myse I f have j u st beg u n wo r k on 
a program that would copy all 
f ii es on a CoCo d isc to a Dragon 
d I sc. H owe ver, t hou g h a Dragon 
user indeed needs to find a 
CoCodisc userwho isprepared 
to copy files from disc onto 
cassette, Mr. Longs ho re's opi- 
nion that my program would 
th^Ti be more or less super- 
fluous oversimplifies matters. 

First of all I should like to 
emphasize that not all Dragon 
users own disc drives, and that 
they can use my program . even 
though it tries to deal with disc 
Basic tokens as well . M oreove r , 
not all Basic software need 
necessa r i ly co me fro m a CoCo 
user. With my program the 
Drago n u se r al so g ets access to 
commercial software written in 
Basic, eg the compilation tapes 
published by, among others, the 
American fla/nbow magazine. 
This gives the Dragon user the 
ability to tap into the immense 
software pool available for the 
CoCo, albeit in a very limited 
sense. 

Far m ore i mportant , th ou gh , 
is the fact that it Just will not 
always do lo as k a CoCo user to 
save Basic files in ASCIL It 
occurs quite frequently that 
Basic programs which have 
been 'packed' by removing 
superfluous spaces and by 
combining Basic lines get cor- 
rupted by saving them in ASCI I: 
tokens are replaced with longer 
ASCII text^ and long lines may 
overflow with the result that 
ends of lines may beohoppedoff 
while saving to cassette. This 
m ay even happen w ith ' norm al ' 
program s w h i c h have ve ry long 
I i n es . T h i s is n ot con jectu re bu t 
sad exper ie nee and w as o ne of 
theminor reasonsforwriting my 
converter in the first place. 

I appreciate Mr. Long shore's 
i nte rest , a nd fee I that read e rs of 
Dragon User cb n only p rof i t f rom 



this kind of exchange of inf or ma- 

tion in the only large-scale 
medium available to Dragon 
users. I am of course interested 
in further comment or sugges- 
tions as regards my program, 
RudvDuyck 
AbdijbekestrBBt 8-C2 
B'8200 Brugge 2 (St. Andries) 
Belgium 



Range 
right 



Screens 
x4 

SI NC E tig ht pe ns for the Dragon 

arecommonamong us J would 
like it that someone cut there 
Will write software to create 
graphics on four PIVI0DE4 
screens linked together. You 
wilibeabletoseeonlytheusual 
grid size, but can move around 
the screen that will be a grid of 
256 + 256/ 1 92 -H 1 92 . There i s a 
better way but m ore complex . by 
moving around with a kind of 
spying glass that will double 
every dot's height and width. 
But yo u wil I be able to I oo k at the 
whole screen. Got it? 

Tm writing for you! oh brave 
ones. Please send what yoy 
have done to DU 

OffrRahar 

HerevLa&t34 

Em&kH&f&r 38860 

Israel 



Where is 
Tandy? 

COULD you pleaseincludethe 
address of the Tandy User 
Group in your neitl issue of 
Dragon User. I have tried every 
address I could find to try and 
track them down without luck, 
and so I wrote to you- 

Craig Dillon 

HAVING made enquiries, it 
seems tliat the Tandy Users 
Club no longer exists in this 
country. I am told that one of 
the Northern Dragon Clubs 
inherited some of the 
mem bersh ip of t he o Id g ro u p , 
but I am not certain which one 
orwhattheir address is at pre- 
sent, t will let you know as 
soon as I can find out. Also, 
the National Dragon User 
Group deals with Tandy as 
well as Dragon interests. They 
are at 6 Navarino Road, 
Worthing, Sussex. 



MAY I take this opportunity to 
g i ve a po ke to cont rol th e cu rsor 
link rate on a '64? Location &H 
FAB A controls the rate, poke It 
with t to give a cursor that does 
not van is h when yo u h old d own 
the space bar, ahd POKE 
283,56 to u pdate t he checks um , 
POKE &H FABA,0:POKE 
283,55 to turn off the cursor. 

I also send a right justify 
routine which will take a line to 
AS and justify it to a line length 
contained in variable LN, ret jr- 
hlngthejustifiedline In BS. Has 
anyone got a better method. 

100 RIGHT JUSTIFY 

llOAS = "Thisi3iustan 

example" 
120A$ = A$ + "" 
130LN = 32;F = 0:S = 0:N = 0: 

P = 1:L = LEN(A$):B$-"" 
140GOSUB280:GOSUB 

290:!FF^0THEN170 
150S = S-P + F;P = F 
160IFP) = LTHEN 

N = N + 1;GCTOl40 
170IFN = 1 THEN 310 
l80P = 1iGOSUB2S0 
l90SP=LN-SP-N + 2 
200 B$ = B$ + STRINGS 

(P-1.32) 
210DS = INT(SP/(N-1)): 

MS = SP-{N-1)*DS; 

ASS=1 
220GOSUB290:IFF = 

THEN 300 
230B$ = B$ + MID$ 

A$,P,F-P);P = F 
240GOSUB280 
250IFSP = 0THEN 

B$=BJ+"': GOTO 220 
260IFPASS> = MSTHEN 

B$-B$— STRING*(DS + 

2,32):SP = SP-DS-1; 

PASS = PASS +l:GOTO 

220 
270 B$ = B$+ STRONGS 
(DS+1,32):SP = SP-DS: 

GOTO 280 
280IFIVIID$(A$,P,1) = "" 

THEN P = P + 1:G0T0 280 

ELSE RETURN 
290F = INSTR(P,A$;"): 

RETURN 
300BS = LEFT$(B$,LN) 
310A?g = B$:PRINTA$ 



Fjord calling 

THANKS for many excellent 
magazines. I wish to thank all 
soft ware write rs/p u bl is h e rs fo r 
all the supberb games/pro- 
grams that have arrived. One 
year ago all my Commodore 



owning friends tease mie 
because of the quality of the 
Dragon games. Now when they 
have seen Shaolm Master Phs. 
loB Castles and others, they 
regularly CO me to me tcj pi ay my 
Dragon games. I even have an 
Amiga-owning friend who likes 
my games. 

And a last thanks to Dragor} 
User. I read every page of it 
every month. 
Continue like this! 

Tor-Hetge Sk&l 

Ustaasen87 

7082Katterr} 

Norway 



Norway 
club 

WE would like to toll you and 
you r re ade rs t hat t here is a com- 
puter club for the Dragon and 
Tandy CoCo in Nonrt^ay, 

We have a monthly news- 
letter. We have members from 
al I the cou ntri es i n Scan d inavi a. 
We'd like to get in touch with 
other computer dubs all over 
the world. 

If you want to know more 

about our computer club and 

what wearedoing, please write 

to use for more information. 

Tramso Dragan/Tendy Ctub 

Sandr^eshamn 

N-9W5£idkjoser} 

Norway 



Tyneand 
here 

JUST to prove that the Dragon 
has still got ahealthy following, 

could you please give a plug to 
my local clubthe NORTH EAST 
DRAGON USER'S CLUB We 
have 14 members and meet 
eve ry Wed n esday at 8 . 00 pm i n 
the Etterick lounge of the Grin- 
don Milt, Chester Rd., 
Sunderland. If anyone can 
make it we would be pleased to 
see them, or they can contact 
me. 

Chris Jobson 

23 Watsmgham 

Biddick Viltage 

Washington 

TynesndWBar 

NE38 7HF 

SUPPORT you local Dragon 
club. 
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News desk 



Harris front end KLI Ks 



Ifyouhaveajiy new products for the Dragon — software or hardware — 
ring the News Desk on 01 -437 4343 



HARRIS Micro Software's new 

coinpJete front end and line 
edPtor calted the KLIK Utility, is 
nowavailabia 

The package features point 
an d clic k ope rat io n of th e enti re 
system from the keyboard or a 
mouse, with pull-down menus, 
pointers, a dialogue box. control 
buttons and help messages, 
selective directories, file icons. 
repealing DOS commands and 
a set up m od u I e f or easy co nt rol 
of the screen, windows, 
BREAK, etc. 

The word-priocessor like line 
editor has trace and pause 
facilities, and desktop facilities 



include a disc based spooler, 
memo pad, snapshot and KLIK 
Basic, which allows you to 
design your own windows, iicons 
and menus. 

There is, however, no 
soapsbat function, as featu red 
in one of our advertisements. 
Bob Harris says that he will' give 
some thoughtlo whether or not 
he should include it when he 
worksoutwhatltis. 

The package costs £1495 
from Harris Micro Software, 49 
Alexandra Road, Hounslow, 
Middx TW3 4HR Bob Harris's 
Basic 42 was one of the best 
Dragon packages of 1986. 



More from The Solver 



SIMON Hargrave is pleased to 
announce the am veal of his 
latest adventure for the Dragon 
32 and e4, the fourth in theSrar- 

crasrt series. 

The HeirofTyosm an unusual- 
ly large. 200-location adventure 

in r ea 1 1 i m e, wi th m a ny asso rted 
mobile characters and events, 
some of them interactive. The 
s p I it-)e ve I parse r wi II acce pt f u II 
English sentences. 

You play the Prince of Tyos, 
places inside a mysterious 
pyramid by a rival monarch. To 
win peace for your kingdom. 



and the kingship, you must suc- 
ceed in escaping. Butyour rival 
is devious and not to be trusted. 
To find the mysterious Amulet of 
Tyos i s easy b ut escaping al i ve 
Fs mom difficult .. 

The game is randomised so 
that it will play differently on 
each occasion. Do you, asks 
S i mon H arg rave, da re to accept 
the challenge? 

This and all Simon's games 
are available for £5 each {in- 
cludes p&p) from Crawley Hill 
Farm, Uley Dursley. Glos. GLII 
5BH. 



New editor for Dragon Update - 
same old plea 



THE November issue of 
Dragon Update, fooking white 
and shiny has just dropped 
out of the postman's bag and 
onto my foot. Pity it's bundled 
up with two cwt of other mail. 
Why am I standing so close to 
the postman? I'm not — f had 
to carry it up the stairs myself. 
Our postman^ may be late, but 
he's not stupid. 

This is the first issue by new, 
frish, editor J. Barry C a ruth, and 
Paul awards him eight cut of ten 
for effort, which is fairly 
praiseful. This month's issue 
features Pascal for Beginners 
(part 4). Memory Management 
on the Large Dragon; Easy 
Machine Code part 14; Forth 
part 2; a report on disc con- 
trollers (DOSs), some notes on 
the Touchm aster Graphics pad, 
a couple of games reviews, a 
supportive assessment of 
Dragon User since the Great 
Change (it's nice to meet some- 



one who can live without a full 
colour cover), and some 

thoughts from Paul Grade on 
copyright and circulating 
material. And yes, Paul^ youVe 
right, we professionaJs do have 
someone to make the coffee for 
us. He's called Russell Ho bbs. 
and if anyone would like to 
organised a whip-round, we 
could buy him a new lid for 
Christmas. 

Barrels, as usual, appealing 
for more material. Somewhere 
I have a box of fairiy old submis- 
sions which just missed being 
published and which the 
ownersdid not ask to be return- 
ed. I wonder idly if DU would be 
i nterested i n I ooki ng at som e of 
that . 

Contact NDUG at6Navarino 
Road, Worthing, Sussex, or 
send material to Barry Caruth, 
132 Donaghadee Road. Ban- 
gor. Co. Down, N. Ireland eT20 
4NH. 



Harrry Whitehouse upgrades his 
power supply for the same price 



THE famous Al Supasmooth 
Heavy Duty Power Supply has 
gained a couple of extra 

features at no extra cost, thanks 

to Harry Whrtehouse. 

The A1, which carries a two 
year g uarantee and lif et i me se r- 
vice warrantry, is suitable for the 
Dragon 32 and 64. and recom- 
mended for all Dragon pi us 
owners. 

ft now features a rapid red but- 
ton on/off switch as standard. 
This means that the Dragon's 
own fault-prone switch can be 
left permanently on. reducing 
the risk of failure 

A new design of D-connector 
has also been introduced, with 
a reliable cable clamping ar- 
rangement instead of a grub 
screw. 

The Al Supasmooth still 



costs eie 95 and E2f lat ratepost 

and packing. It is manufac- 
turered by Peaksoft, and is 
available from Harry White- 
house, 48 Queen Street, 
Balderton, Newark, NG243NSh 
lel. 0636 7D5230. 

"Quite a few owners have 
told us that they are pur- 
chasing an A1 as a backup for 
their original Dragon unit, but 
we always suggest they use 
the A1 and put their old unit in 
the cupbaord. After all, if an Al 
ever failed — and to our 
kn ow I ed g e^ th at has neve r h ap- 
pened — the user will at least 
have the security of knowing 
that it is covered by the 
guarantee. On the other hand, 
if a Dragon Data unit fails, all you 
can do is throw it in the dustbin, " 
said Harry 



69 Microcosm this month 



68 MICROCOSM . the journal of 
the 68 Micro Group has also just 
turned up. Contents include An 

Extrinsic Flex Disk Format Pro- 
gram.alookattheAtari 104CST, 
disk-Type reporting, letters, 68 
MicroGroup Library a guide to 
the use of 6821 PlA control 
register bits: Coco 3 update 



review, and some news and per- 
sonal system reviews. The 
g rou p holds reg u I ar meeti ngs in 
the London and Birmingham 
areas. 

For information contract Keith 
Barnes. 174 Glen Alb uyn Road, 
Wimbledon, London SW19 
6HG. 




Image scanner from Epsom 



FOR the weal thy and ambitious 
in the desktop publishing world, 
Epson have come out with a 
low-cost, entry-level image- 
scanner as an option on four of 
the company's printers, the 
Exeoo/EXiooo and the 
LQ2SOO/LQ2500+. 



The bundled software with 

the scanner is, surprise sur- 
prise, compatible with IBM PC 
compatible machines, and the 
device costs under £200 and 
can read areas of 8 x 11in with 
the EX1000 and LQ machines, 
and 6 x Bin on the EX800. 
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September stats 
for subscribers 



AS many of you will recall, we 
had problems with September 
1 987 edit i n of Dragon User. We 
are aware that a few subscribers 
had not received their copies 
well after the date of posting,, 
and that these copies may not 
turn up. We had a grand total of 
two returned to the office, which 
have been foynd good homes. 

The contents I ist of t h at issu e 
follows. Would any subscriber 
who did not get his or her copy 
and wants a photocopy of any 
article or articles listed below 
please drop us a line, quoting 
their 5-ubscnber number, and 
we will in due coo rseget copi&s 
of th B r&le^ant artic I as to t h e m . 
Nosaeraquired. 

Please act quickly on this of- 
fer, as we only have one copy 
here, with its. back cover miss- 
ing, and if we lose that one, we 
kr% stuck. 

Letters: Stuart Beard wood's 
music offer; hi score corner; 



News: minor correction to Mr. 
Walker s article in July 1987; 
Dragonsoft: Magbase by 
Pulsar, Data Retrieval System 
by Grosvenor (both utilities, 
both good reviews); Datasort: 
mammoth home grown 
database program in Basic; 
Mountain Building: program 
draws up landscape con- 
tours and slices; Dragon 
Answers: converting Tandy 
code for Dragon Basic; 
modifying Windows: LIST/ 
LLIST protection; On Error 
Run facility; Winners and 
Losers: April comp; Dumps 
for Epson FX-80, Tandy Colour 
Graphics Printer; Tandy 
CGP-115; Write Adventure: 
descriptions and moving 
characters; Adventure Trail: 
Total Eclipse, Juxtaposition. 
Aquanaut 471; Competition 
page: factors and number se- 
quences; The Answer: to the 
June comp; Communication; 
Adventure Contact 



Three more 
packages from 



DRAGON FIRE Services have 
come up with three new 
releases: a games pack and two 
utilities. 

Kids Pack 1 is two simple 
games on one cassette: Dam 
Attack is a shooting game 
'for the under 6-year-olds.' 
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Graphical Hangman, a version 
of the old favourite that used to 
waste so much chalk, is design- 
ed to appeal to older players as 
we 11 as kids. Over 1 000 word s i n 
the memory; £2 for two games. 

Small Busm&ss Wbrd Pro- 
cessor i s designed for use i n t he 
horn e and by s mall b us i nessas . 
Features include tabulation, 
user defined page configura- 
tion, and audio typist! It says 
here, although jt does not say 
exactly what this means. Free 
typist with tape? Who knows. 
There are also the usual save, 
load, edit print and view func- 
tions. The package costs £4. 

Smatt Busin&ss Telephone 
Dri^ctory is a database program 
for strong names, addresses 
and phone numbers, functions 
include view, edit, sort, add, 
delete, save, load, search and 
print in list or label format. The 
package costs £4. 

Dragonfire are also looking 
for fresh software to publish, 
and are offe ri ng royalt i e s of bet- 
ween 15 and 33%, Send for 
details without obligation to 
Dragonfire Services, 13 Parry 
Jones Close, Blaina, Qwent 
NP3 3N H. Dragonfire Services 
a! so run Dragon Magazine. 



TURBOCHARGE YOUR DRAGON 

With our great value hardware and software: 



BASIC 42 

Extended BASIC hi r ih& Dragon 64 

For Oragondos (p l«9i« it^te v^rBion) £14.95 

HunyaLir Dragon rn 64K niDde. whil# rel-aining BAS^C 
pnd DOS- Pri nion hi-rieB screBn, usi ng standard PRI NT 
COinmands, pnd e s^r^^n layout of 24 mwE of 42 

columns- Oth^f fepftune^in^^ud^! 

Al|efnal;iv€, n^fJ^Finable cha/acEBT sets, cdrllrdl k^y iQf 
3peci^ic;l^riictai^ repealing keys, and dC]mmd:nds i n Idw^ 
CBSe^ winclcrwg, CATCH command Far aulomaftic reBum td 
wirKJow, inyerte^i video (green on placWblack pn green), 
irue underlining and extra Pf^INT c^jtriman^a and 
functions. 

L IBR ARY lists oommends and lunc^iana. Autofnatic slartup 
of BASIC program. TEXT command lor so-ttwafa 
compatibiky. Still 233a5 bytes free to 0ASlC= P^tiihips tor 
Dragondos 1.0 Can load in e^lra unilTliS Fn^ndig*: 

HELPUTILITY EB.CO 

ExtensiQns 10 BASIC 42 indude chiar^e cursor chafacten 
scroll disatil«. paus& lisling, BREAK disable, improved 
TRON fallows singl& s^&ppif>g). OetaiteO help and error 
mss^aggc^ 

SPOOL UTILITY £S.<KI 

Us8 comptJter vfhli^ printing. 3^5*< prirt buffer TYPIST 
pmgram turns Dragon intotypiwriler. 

rCONS UTILITY £5-00 

Put icons in your pfografniConf rolled bycui^oror"mou9e". 
Commands to define, cl§ar,'ic3€id; and save icori positions 
and windows;. 

STRUCTLJR UTILITY £5.00 

Another first! StrudunBd BASIC on ttie Draponl A,1!ows 
reamed procfidur'eSi impnowd kxsp controls by WHILE ... 
WEND, ar^ REPEAT ... UNTIL elc. 



DOS UTILITY Ej5J>0 

f^taka Inends with your DOS! Enter all the main DOS 
comrnands, plus LI ST, EDIT etc. , and select ftles by ciirsor or 
'"mcNusft". 



NEW 



* * * 



KLIKUTILITY £14.^5 

FbinL and clvck Operation o1 antire systan^ t3y keyboard of 
"niDusid". with pull-d^^iwn menu£. pomia^. dialDgua boh.. 
QOntrol bullDns, and helpmessa^s. 

S^le^rtw? din?^pri^5, filas aE icons, repeating DOS 
QOmmandS- Improve word prpcas^r-like lir^ editgr w-rth 
trace and pauste JsciliHes. S«t-up module for easycchntrpl of 
screen, windows, BREAK key, etn;. Pegkiopagcessorlegidigk 
based aproler; memo pad, snapshot, jotler ero Klik BASIC: 
write youf own windows, cons, puH-dOwn menuprogrgins. 

HARDWARE 

SuperdD&Caiind^a £75.00 

4C^aOTrBcl[ Drives inc. Caiiridga 

Si ngle Dri ve (180 -72QK) £nS9.9B 

Dual Driv^ C3&0-144CIK} £380185 

S uperdOi* cpntrpl ler (chip pnSy) C10,IK> 



DISK SOFTWARE FOR DRAGON 32.'G4n2S 
Wl TH DRAGON DOSVCU hi AN A DOS 2 .a 



' ' MEW ■ ■ 
Pixie (Uindigcift) 

IcOfUJffiven drawing program, fl^quires jPV^ticfc. 

r * * 

DSKOREAM (Orvsvenor) 

The stardaro Dragon Edito^-^Assemoler 



£14.95 



tnx 



Ch eques/ RO.'s/Fu rt her detai Is/dea lef enq ui ri es to : 

HARRIS MICRO SOFTWARE 

49 Alexandra Road, Hounslow, Middlesex, TW3 4HP Teh (01) 570 8335 



O.R.S (Qrosvenor) 
Machine oode database pfognam 
SOURCEMAKEl? (Paincofnms) 

DiaELs&emhIer fur ua&wiLh DSKDREAJM 
DISK-KIT (Pamcomms) 

Sort gut -jfDur disx pn^Wems 



£9-&S 
£9.9& 



M ACGOWAN SOFTWARE 



PfllWTER CONTROL" 

A t&xt AN D graphics pfocessor 

DUMPER- 

Relocatable screen dutnpprogi'am 

COLOR PRINT* 

PModa 3 screen dump program 

* * WEW * 

STARLITELIGHTPENS/W* 
Upgrade ancludessc^-een dump 

MOMITOR^ABSEM BLER ' 

Printer Drien1a1ed 



FROM S19.d& 



FROM 



FROM 



CAS& 

DISK 
CASS 

DISK 



*Price5vary ecconi^ingtoprintflf: plei5especif>'. 



MOMEVaOX (Harris} 
Horr-e and sr^iaJl busiriess accGunts 
MAILBOX (H^rrili) 
SetBctivemBiling I^b1 program 
SHAREBOX (Harris) 
Wa/iage your stocks and shan&s"" 
SiALESBOX (Harris) 
fialanee&F Sales Ledger' 
BILLSBOX {Harris) 
Balance B/F PunchasB Ledger 
CASH BOX ^ (Hprris) 
Double-ensry Nominal Ledger 

STOCKBOX {Harris) 

Ful i-featu red Sscck Comioi 
ORDERBOX (Harrie) 

Invciairbg linked b Sales or Sfj^k 



£5.4^ 



£650 



£7.00 

£8.00 

£12 00 

£15.00 



04.89 

£ie.fie 

£16.99 
£:i9.^ 

£ia.99 
£19-9^ 
£19.39 
£1€.9^ 
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Dragonsoft 



New software for review should be sent io Dragon User, 
12-13 Little Newport Street, London WC2H 7PP. 



Trapped in a castle with Tiie Mad Cook 



Title: Th& King's Quest 
Supplier: Simon Hargrav&i 
Crawley Hill Farm, Utey. 
Dyrsley, Glos. GL11 5BH 
PUc^: E5.00 

THIS IS thesecorid in a s&ri&s qf 
four adventures by the Solver 
himself Knowing that he hasn't 
even sotved the fourth one 
himself without cheating sug- 
gests that the others mfght not 
be exactly simple. 

Afte r a few load i ng pro b I em 5 
at my end (young Margrave's 
probably sending someone 
round with a large mallet to beat 
up my cassette player at this 
moment) the game will load and 
run automatically and then 
you re free to roam the castle 
mainlyatyojrEeisure. 

In thiaprogram you pJay the 
role of Ku rg an w ho I s st i 1 1 try i ng 
to get home after being helped 
in StBfcrash (the first title in the 
series) and who has now got 
himself trapped in a vast castle. 
Vbu r job is ob V Io us I y to free th I s 



hopeless character, although 
this is easier said than done. 

Yo u r f I rst (ocat io n i s th e cou r- 
tyard from where you can go 
north, south or along a narrow 
side passage. Other rooms 
nearby incude stables, kitchen 
and library ail with their sprinkl- 
ing of potentially useful objects 
for you to get hold of. 

Then its upwards via a 
■magnificenl staircase' to a floor 
of bedrooms and wardrobes. 
Also on this floor is the towerof 
Minos which has within it ob- 
jects like a gold key and brass 
trompet^ but it rs deceptively 
easy to get fosl in the mists. 

The tower of Minos Is easily 
accessible on the Eastern side 
of the first ffoor, but your 
passage to the Western tower is 
blocked, an inscfiption on the 
wall reading 'a noisy flame in 
reverse' — to progress into the 
tower simply solve the riddle. 

To succeed in this game the 
art of solving riddles is not the 
only skill required, but also 



strategical tactics. For instance 
there are various violent 
characters wandering about the 
castle such as the Mad Cook 
and the Prince who will fre- 
quently come lurching at you. 
Actios are needed here to 
decide whether your strength 
q uota is enou g h for you to defeat 
the bounder or whether to flee 
as quickly as possible — 
although you also lose your 
possessions. One person who 
is slightly helpful is the 
Philosopher, aft ho ugh he also 
disappears too quickly. 

As we 1 1 as you r stren gth ot her 
Rmg of Dar^/7e5S-sty le feat u res 
are the fact that you need a 
minimum score and experience 
I eve I to wi n , althoug h it Ji as to be 
stressed that these minimums 
are not the maximums. Weight 
IS another problem — not the 
size of your stomach, but how 
much you are allowed to carry. 
Some objects naturally weigh 
more than others, such as the 
anvil found in the first Jocation 



wh ich weighs 2000 of a possi bte 
3000 units, not leaving your 
hands free to carry much else. 

The only problems with the 
game are theshori time you ^^ 
given for your responses, the 
'time passes' message often 
a ppearing while you 're ente ri ng 
a command; the text has not 
been redesigned, but this can 
hardly be called a fault. 

Otherwise there's not a lot 
wrong with this game. One par- 
ticularly useful feature is the 
'Vllst' command which displays 
on screen all available verbs, 
thus helping you find the right 
phase when you know what you 
want to d o b ut ca n't f i nd a way to 
do it. This feature is just one In- 
dication of how much time and 
th ou ght th e au tho r h as put i nto 
th is we 1 1 des i gned ga me wh ich 
is well worth taking a look at. 
PhiUp Stotf 




Follow the road from The Solver's Arms to Purley 



Title: The Quest For The 
M&aning Of Life 
Supplier: Simon Margrave, 

CrawieyHIH Farm. U ley. 
Dur&ley,Glos.GLl15BH, 
Prices £5.00 

N U IVl BE R th r ee from Ha rg rave 
esquire — he's getting as 
devoted to wrfting adventures 
as he is to solving them. 

Starcrash wasn't too hard for 
about the first 74 locations; The 
Kings O'iJesf was n1 too difficult 
until all and sundry started at- 
tacking you. This latest quest 
is n't too hard until about the first 
location (it's a good job the 
author also supplies solution 
sheets, although I haven't 
resorted to them yet — em- 
phasis on yet), 

Wh at sets th is apa rt fro m th e 
previous two games is that here 
Tanglewoode^quBiY you have 
not one but four characters to 
control all of which have their 
own skills and aptitudes. You 
can switch between these 
characters by use of the 'per- 
sona' command and each can 



do such things as eating and 
sleeping with problems that can 
require not just one but two of 
the characters to solve them. 
The quartet can also split up and 
go th e i r se pa rate ways by using 
the command wait; 

The game begins in the 
'Solvers Arms' public house 
with a landlord caNed Thhyhr 
(poorchapj. Unfortunately, your 
characters start getting 
philosophical and are told to 
disappear into the night. So off 
your characters trek with odd ar- 
t i cles 1 f ke a c m wbar tu c ked i nto 
a handbag and with four con- 
trollable characters you have 
four limes as many hands and 
pockets. 

So out into the world you go 
onto the A47 {luxu rio us setting 
for an adventure) on the 'seem- 
ingly endless road to Purley' 
(and a long and chilly road that 
one is too — Eof.J with only a 
police box in sight Now that 
police box is bound to be useful, 
isn't it? 

After ignoring the first rule of 
advertising — to examine 



everything — I eventually 
managed to find the meeting 
place by disappearing down a 
nearby manhole and reappear- 
ing in a park. 

Lurki ng in th is pa rk is a wall of 
worm s (th ats what it says! ) a nd 
a row of marching hammers 
(that's what it says again!). In- 
deed there is a mad sense of 
humour apparent through out 
the ga me si ig htly reminiscent of 
that old devil The CrioklBwood 
/nc/de^f except that it is harder 
and more playable. 

There are only fifty locations 
here, less than m the previous 
two games, although each 
seemstobeuniqueratherthan 
certain repeated ones as in Star- 
crash. As the game is more 
complex though, the reduction 
in locations is naturaf. 

The Vlist command is here 
again revealing: 49 commands 
this time all of which can be 
entered in three letters, for ex- 
ample 'transfer' = Tra.Aswith 
The King's Quest, the game is 
written in real trme and therefore 
if you ponder too (ong, 'life 



passes you by' will flash upon 
screen. If the pace is too quick, 
though, you can always 'hold' 
and mop your brow. 

There is however no 'score' 
feature so you can see how I it- 
tie of the game you have manag- 
ed to complete, es pecially when 
you're not sure what you have to 
discover to end your search. 

So that's the third in the 
series, not as easy to get im- 
mersed in as Tjhe King's Qu&st 
but more complex and 
challenging, certainly not a 
game to knock off in a couple of 
evenings. Asfor a rating it's pro- 
bably 4 11 ke King's Quest, b ut as 
lonlygavethatfourdragonsJ'll 
give this five in the hope it will 
induce you the reader to keep 
buying software. The next in the 
series has randomly placed ob- 
jects, like Madness and the 
Mindtaur^ I can't even manage 
the ones where the objects are 
static. Philip Stott 



4>4>4>4>4^ 
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Expert's Arcade Arena 



GREETfNGS, viewers. Let me start by 
raying that I hope you are all aboul to have 
a Merry Christmas and a Happy New Year^ 
though I haven't had a single Christmas 
present from you (probably because it's 
only November, but that's not the issue, is 
it?) 

Moving swiftfy to an apology fn^m me 
(yes. I do hand them out occasionally — 
make a note in your diaries), without my 
fingers crossed, I must say that I'm sorry 
that the Arena has been on the air 
somewhat irregularly recently, but fear 
not, for Tm here for another series 
(however long). Don't forget to tune in 
every month. 

All this crawling is leading up to an 
appeal. fVe finally got a 'round tuit' and 
decided to broadcast some requests for 
help on behalf of myself and (mostly) my 
devoted public. If you can offer any solu- 
tions, then please send them In, My 
postman has now recovered from his her- 
nia, and gloats as he walks past the 
hospital without even delivering a single 
entry form for the Readers Digest Prize 
Draw. The warehouse I bought last year to 
store all your letters in is now so empty that 
I've rented it out to film Michael Jackson 
videos in! 

So, below in glorious technicolour black 
and wh i te is t h e I ist of esser^tia I s that Td I i ke 
you, my loyal servants, to help with if you 
can: 



Expert pleads 

1) An answer to the question: 'What does 
Eddie do, on completing level 5 of Back 
JmGk'7 

2) Does Universe II of Total Ecllp$^ really 
exist? 

3) A program using the information of so 
many years ago {DU November 1986, to be 
exact) concerning the way screens are 
stored on Chuckle Egg, to make a screen 
designer. 

4) What are the codes at the end of 
each screen on Time Bandif? (Sounds 
familfarl) 

5) A m a p of Jet S&t Witiy /jf . I be I i eve that this 
i$n't an official game, so don't try to buy it. 
but there seem to be millions of copies in 
circulation. 

ej A list of the inform at Son that you receive 
whife playing the game section on The Death 
Mines of Sinus. 

7) Any POKES at a 1 1 for any of t he following : 

Mud Pie&, Ugh!, G/axxor^s, Cashman, 
Screaming Abdabs, Superkid, Electron, 
Miser's Dream. 

8) More maps. How about one for Modtfl^ 
Man? 

9) The officiaJ solution to Escape. 



10) A way of upgrading the old Boris rhe 
Bold to the better version without power 
surges. 



Not too hard 

Now, if all or any of that lot's too hard for 
you, how about something you can ait 
answer, regardless of IQ, HO, nosiness, 
etc.? This is your chance to vote in the 
event of the year, The EKpert's Trivial 
Software Survey. 

All you need to do is copy out the 
questions below, along wfth your answers, 
of course, and send them to the usual 
address, where the editor will get them 
muddled up with the competition entries. 
They will then be forwarded to me and 
evaluated by my own fair hand, with a little 
help from Give up; my computer. 

You may send in as many entries as 
you like, so long as you use a different 
name, address and style of hand writing for 
each. 

Here are the immortal categories for 
which you must nominate a winner: 

1} Best arcade game for the Dragon —from 
the year dot to 1988. What has been your 
favourite game? 



2) Worst Arcade game — yes, I want to 
know what is the most utterly atrocious 
game in the history of the Dragon. 

3) Fa vou rite Prog ramm^er — you cou Id say 

it's a little unfair to single out someone as the 
best Dragon progra m mer, bu t th e re a re a I ot 
of good programmers out there, and it's 
about time those whoVe beenworking the 
hardest should get some credit. Here's a few 
suggestions: Kenneth Kalish is well known 
for games such as lnvad9r^' Revenge, 
Danger Ranger, Escape, Phantom Stayer, 
DeviTAssault, Cuthbert in the Jungt&, and 
more. 



Best Programmes 

Roy Coates has produced some good 

games — Manic Min^i; Jet Set Wilfy, Bean 
Stalker e^c. More recently, Jason Faicirs has 
made a name for h i m self with t ities sue h as 
Miser's Dream (which we are stHt trying to 
obtain copies of from Micra\/ision — Ed. } and 
Eddie Steady Go. John Martin is another 
faithful choice, famous for Moon Cresta and 
Jet Boot Colin. 

There are many programmers to vote for, 
but why don't we see their names on 
adverts? U su al ly j u st t he n am e of t he ga me. 
and the softwre house appears, which 
brings me to the next category: 

4} Best Software House — I considered 

spl i tt i n g th i s i nto two pa rts, t hose s u rvf v i n g 
and those who have given up, but decided 
to m a ke i t a m ixed bag . Here are a few ideas : 
Microdeaf (^/rftal^/. The King, Time Bandit 



Write to The Expert' at Dragon User 

12-T3 Little Newport St 

London WC2H 7PP. 



Speed Racer, all the Cuthberts), incentive 
(Moan Cresta, Ket Trilogy, Back Track, Eddie 
Steady Go), Quickbeam {Superkid, Shaalin 
Master, Ftre Force, the D/cWe series), Tom 
Mix (Cuber, Buzzard Bait, ftec^ror?, Kater- 
pilfar //), Blaby {Olympia, Boulder Crash, 
Kama-Karzy KungFu), Don't forget of course 
Hewson, Salamandef, Peaksoft, Design 
Design. Morrison Micros. Melbourne 
House, and Masterironic (oh. sorry, 
misprint. Did I say Mastertronic? I nneant to 
say Software P roj ects) who h ave al I p rod u c- 
ed some great games, 

5) Whafs the most annoying aspect of 
any game? For example, the fact that 

you can't play Hungary Horace without 
cheating, you can't use a joystick for 
Olympia, and you lose afi your lives 
if you die at a monster's start position 
Qr\ Jet Set Wiily. 

6) Most underrated game — whicfi game 
was under advertised, undersold, but is 
really good? Here are a few ideas: Beam 
Rider, Pogo Jo, HotBion May fair, Darts, Ice 
Castles, BC BilL 

7J Most overrated game — which game 
turned out to be least like its adverts? My 
suggestions would be Hunchback, Drone 
DatatanK Space Shuttle, Module Man. 

8) The garre you would most like to see 
converted for the Dragon — there are a lot 
of good arcade games not yet in Dragon 
versions. What would you most oike to be 
zapping to by this time next year? For 
exam pie, Ghuckie Egg It (various com- 
puters). Phoenix (arcade). 

9) Best m-usic to zap to. Type AUDiO ON 
before you load/EXEC agame, then insert 
a music cassette during play, and you 
shou Id be a b I e to 'zap away' wit h a m u sic a I 
accompaniment. This is a long standing 
question and should be resolved once and 
for all 

1 0) Prog ram which yo u would most i i ke to 
see h acked — write and te 1 1 m e w h ich ga me 
yoy would most like a cheat for and ril 

chal lenge the many hackersouttheretosee 
who can come up with the goods first. 

1 1 ) Best game pri nted i n D U — there have 
bee n so meg reat gam es sue h as Flee Hea. 
Cupid, Atom Hunt printed in DU. Which is 
your favourite? (By the way. how about some 
hacks for games printed in DU?) 



Expert answers 

So, there are the questions. Send off your 
answers'to reach DU as soon as you can. 
a nd I wi 1 1 do som et h log abou 1 1 he m as soon 
as ( can. 

That^s alf for this month. Thanks for all 
yo u r letters, keep Lhem com in g i n . 1 1 1 be bac k 
next month with the usual hints and tips. 
Goodbye. 
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Introducing Modems 

Ken G. Smith takes the computer to the phone 



NEVER in the short history of micro 
computers has a peripheral created more 
interest than the modem . The word 'hacker' 
entered the language and headlines were 
made by people leaving naughty messages 
in VI Ps' electronic mailboxes A young 
hacker in America managed to get into the 
Pentagon mainframe and was arrested by 
the FBI, orsothestoiygoes, Holywoodtock 
the fantasyonestagefyrther in the film M/ar 
Games, with visions of a nuclear war being 
aecidentally started by a young man with a 
m icro- So muc h desi re has it c reated t hat fo r 
some people it is the first gadget they buy 
For those of u 5 1 hat for on e reaso n or anoth e r 
have only just joined theon-line set or more 
i m po rtantjy those who are co ns id e ri ng j oi n - 
ing J hope this article will help you to find out 
what a modem is, what it can dofor you and 
what you can do with jL 



How it works 

When it comes to computers, the advertls- 
i n g peop le seem to f al I i nto the t rap of assu m- 
ing that we are all experts, so the first job is 
to explain briefly how the modem works. The 
name is an abbreviation of 'modulator/ 
demodulator' and what it does is to 
transform the binary ones and zeros Into 
sound frequencies in a similar way to that 
used by the cassette port. The system uses 
a higher pitch for aone and a lower pitch for 
a zero. Using this system the computer 
transmits its information down the phone 
I i ne a nd re ve rses the operat ion , con ve rt i n g 
the sound waras into ones and zeros, to 
receive. The rate at which this data is ex- 
changed is called the baud rate and is 
quoted in bits per second, one bit being a 
single one or zero. Baud rates are being 
q u oted Jess an d less th ese days and are be- 
ing replaced by V numbers, which at first 
sight seem even more confusing; a brief 
guide folio ws- 

V21: baud rate 300 receive and transmit, 
very pop u i ar wit h modem use rs i n Am erica 
and early users here, now losing ground to 

V2a 

W2: baud rate 1200 send and receive, little 

used at present but gaining popularity= 

V22bis: this is a business users'sy stem for 
people whose time is money, and sends and 
receives at 2400 bJt per second. 

V23: often quoted as 1200/75. This is the 
most popular system. Receiving at 1200 
baud and tranmitting at 75, it is used by most 
view data systems and many bulletin 
boards. 

Full duplex: This is a must for a truly inter- 
active system and I do not know of any 



modems that do not have at least one full 
duplex mode. Some will operate fult duplex 
i n V23 and half duplex in V22 . The d ifference 
is most easily explained by comparing the 
difference between the telephone and a two 
way radio. On the telephone, both users can 
talk at the same time, interrupt each other 
and even argue (full duplex), whereas on two 
way radio, o ne operate r m ust give an e nd of 
message signal and cease t ran miss ion 
before the other can speak {half duplex), in 
fact, with a half duplex system, if both par- 
ties try to transmit at the same time nobody 
gets anything, just with the radio. Adver- 
tise me nts som et i m es u se f\j 1 1 Dupj ex 'as a 
means of indicating that the machine will 
send and receive at the same baud rate, at 
the same time. 

Xmodem: this is a protocol governing the 
way information is transmitted and receiv- 
ed, It makes data transmission more reliable 
(not I nfa II I bl e) , and allocs you r Dragon to talk 
to any other machine. As long as they are 
both using the same baud rate and the same 
protocol any make of computer can con- 
verse with any other Most bulletin boards 
operate on Xmodem system, 

Autp-dial: speaks for itself realty, as it 
enables you to keepa personal phone direc- 
tory on you r computer Once programmed, 
the machine will call anyone you tell it to call, 
which also means that you do not need a 
phone to operate your modem. 

Auto answer; also self explanatory, only 

necessary if you want to run your own 
bulletin board. It is important to remember 
that a modem is operated through the 
RS232 port so if you have a Dragon 32 you 
will need an I n pu t/o u tpu t cartridg e w ith th is 
facility. 

At this stage ofthe game you need to decide 

why you want to get 'on-linel If your aim is 
world domination by Friday, forget it. The 
military have switched all their important 
data onto microwave transmissions, and if 
you can afford to intercept them then you 
probably didn't buy a Dragon» Erasing the 
ba I ance on yo u r cred it ca rd i s not as easy as 
some might think; it takes a lot of time and 
knowhow to penetrate such a system, and 
if you are capable of doing that then you are 
probably not going to bother read ing this ar- 
ticle. Anyone searching lor a reason to get 
online really need look no Further than elec- 
tronic mail. There are several systems 
avail ab I e at the m ome nt wit h more to com e. 

Viewdata 

T hese usually operate on Vi ewd ata .which 
in addition to text, also gives a limited 
graphics capability. To use, these sy terns 
yoii wiil need to be in PM0DE4, so no 



colour IS available. However, if like me you 
u se a bl ac k and wh I te te I e vision and a si ngle 
colour printer, then colour is of little conse- 
quence. Most systems will have a local 
number for you to call, the host computer 
directing your message to the recipients 
mailbox. When he next uses the sytem he 
wil I be told that t he re is a m essag e wai ti n g . 
He can read an reply immediately or save it 
to disc to be dealt with later. 



Bulletin boards 

Another useful pursuit comes with the use 
of local bulletrn boards. These normally 
operate on an Ascii scrolling screen prin- 
cipal using the normal rext screen with file 
tra nsf e r u nder t he X IVI ODE M protoco L H e re 
you will find sales and want ads, programs 
for you to download, a place to air your views 
to the world and aboveall a lot of people will- 
ing to help each otheriust for the pfeasure 
of doing \\. Some boards will expect some 
form of subscription but most are free. Many 
special interest groups set up their own 
boards. My local one was set up with den- 
tists in mind but the systems operator or 
sysop doesn't mind people with other in- 
terests using it. 

The adventurers among us will love 
another facility that is available to modem 
users, namely MUD. Short for MutthUser 
Dung&cngame this is similar to Dungeons 
and Dragons or an adventure game but this 
time you are not iust playing against the 
computer. Everyone that plays the game has 
their own identity within the game and the 
participants play against eachother with the 
computer acting as referee. There is usual- 
ly a su bsc riptio n to pay f i rst bu t to the harden- 
ed ad ventu re r, the i nf i n ite vari aiion wi I i m a ke 
that worthwhile. Armed with this knowledge 
and the fact that some ofthe long standing 
bulletin tsoards still use V21 . you should be 
in a position to decide whichdevrceyou want 
to buy. 



Software 

Once you have settled on which modem to 
buy, you will need the software to drive it. If 
you are lucky, it comes with the machine, but 
there are fewer people writ I ng fo r th e Dragon 
these days and if you want a particular 
modem . yo u m ig ht have to go elsewh ere for 
the software to drive it. There are two dif- 
fe re nt I evels ge ne ral I y a vai I abf e. Th e f i rst is 
somewhat basic, which is not to say that it 
isn't very useful. It would normally consist of 
two or more programs. Firstly there would be 
a Viewdata system; this would give you ail 
the Viewdata graphics and text on a forty 
column screen. All messages would have to 
be entered via the keyboard while on line 



8 Dragon User January 19aB 



and to save messaoes you would have to 
save th a whole screen to disc. The Asc i i p no 

gram for bulletin boards would operate on 
t he sta ndar d 32x1 6 scree n w h ich can mean 
Eorri e ve 17 rapid scro 1 1 i n 9 s i nee most boa rds 
ope rate on a 40 by 24. The resu It of th is is thai 
each line on the board will occupy two lines 
on the screen. All incoming data can be 
stored in a buffer and saved to disc or tape 
at regular intervals. This is sort of software 
you would expect to find bundled with your 
modem and is best described as adequate. 



Th ere is on e tale th at is certa i n I y n myth . 
namely that a modem can get you in a whole 
lot of trou b ie, especial ly i f you are not the one 
that pays the phone bill . The last thing that 
you want is to come home and find all your 
equipment has been sold to settle up with 
ST. So study your phone book, make note of 
all the codes marked L and use those in 
preference toothers. Also, check all those 
with a charge code a or bl, these are your 
reserves. Keep the time down and you 
she uld be okay. Any code with a oh arge code 



nothing out of it save the satisfaction of 
helping the rest of us. So before you log off 
leave a message for the sysop to tell him 
what you think of this board. It might make 
his day. 

Below I have listed some n u mbers you m ight 
find useful: 

6809 Board 1200/75 01-316-7402 24hr^ 
Walley 300/300 0909-773564 Sat-Thu 

2100-0500 




At the other end of the scale there is the 
system that only runs under Flex or OS-9 
and s upports a uto diaf . al lows you to p repare 
messages before going on-line and aNows 
i nooming d ata to be d i verted to the disc drive 
to be read later With this system, you even 
get a 51 x 24 display on the Ascii program. 
H owe ver th e price does te n d to p ut you off 
somewhat. The real tragedy is there does 
not seem to be anything in between. A 
system that would run under 8ASfC42 or 
ed/f + for instance. The only advice I can g i ve 
is get the best you can afford. 



b is going to cost you about a pound for 10 
minutes during an off peak period. If the 

board you use has a cost solar facility, then 
use it frequently, and keeparateof ther run- 
nig n totals over the weeks- 

Well I hope thfs has helped any of you con- 
templating going on-lrne and so that once 
you h a ve got yo u r m odem yo u w i 1 1 al so have 
someone to call I have included some useful 
numbers. One last thing to mention before 
I go is that most of the people that operate 
bulletin boards have invested a lot of money 
and ti me n th e i r system . They i n vari a b)y g et 



8SS09 300^300 1200/75 0705^736025 

0705-736025 

DBBS 300/300 0376-51B818 24hns 

TUG 11 300/300 1200/75 021-444-1484 



All these boards have Dragon sections. A list 
of beards can be found on two 'Distel' boards 
01-679-1886 for 300/300 and 01-679-6183 for 
1200/7a 

Vou can contact m e at M B207 on t he 6S09 

board or leave a message on 0227-276162. 



Crossword 



The second great month of the Dragon Crossword We 

have no reports of your verbal veracity yet, because, 
despile the legend (now you know why it's called a 
legend) on the fn^nt cover, it is still November here in 
Little Newport Street, none of you have seen the 
crossword, and only the practising telepaths have 
replied. 

Don't fo rget t h at th ere wi! I be a co u p I e of f ree tapes 
from the Editor's Magic Bottomless Box for the first cor- 
rect entries to reach us each month. You can even try 
telling us which tapes you 'd like in an ideal world- No 
promises. It all depends on what we have in stock. 

And you do n't h a ve to c ut u p you r Dragon Us&r either 
— heaven forbid! Entries can be written out on a 
p h otostal or a plai n piec e of paper, as io n g as we can 
read 'em . 

And no tie- breakers I 

1. Put your jewellery into fortifications! (3,7) 

2. 8 ird in Lincoln Green? (5,4) 

3. Dirty thingsje dumps (7) 

4. Is the Enterprise one? (5,7) 

5. Her young char told you he's starving (6,6) 

6. Does it fight its battles on the underground? (7,4) 

7. A sign of two pav^nbrokers plus two (9) 

8. Did Van Gogh become om? (5,7) 

9. Nigel and Alain are both in it (5,4) 

1 0. Gender and rag ran a risky job i n YeHovi^to ne Park ! 

(6,6) 

11 . Nose to cram into lunar rise (4,6) 

12. Attack on Satan? (5,7) 

1 3. Rock s p ot h e ro ala rms a so I d er! (5, 7) 



DRflGOW QUIZ 




by T^rrij and Oerek Prnliyn 



All this month's 
answers are names of 
Dragon software. 
When the crossword is 
compiete, the coiumn 
marked with an arrow 
will speil out a phrase. 
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Pam D'Arcy continues her introduction to machine codes 



I tru St that no diff ic u I (ies we re e n cou nt&red 

in displaying your name in the top left posi- 
t io n of ih e screen . M y own p rog ram is shown 
in listing one. 

I wonder if any readers thoughrwhy not 
pol^e the name direct to the text screen area 
(fixed at $400-S5FF on the Dragon) using 
LDA/STA instructions?' Using the 'output a 
character' ROM cail S800C has many 
benefits in that it carries out some functions 
that would otherwise need to be perforined 
within our programs. For instance, if you 
'poked ' a 'P' directly into the top left screen 
location ($400): 

LDA #P 

STAS400 

RTS 

- in Basic, POKE&H400,ASCr'P"). a 

cap ital P wo u Id appear. H owe ver, o n ly th e @ 
symbol, capital letters and a few oth er shift + 
characters retain their original values 
(decimal ASC values, or character codes, 

64-95) when being displayed- Ad other 
c ha racters h a ve ad j u stm ents m ad e to t he i r 
values to match the needs of the hardware 
display chips in the machine. I didnl use 
lowercase characters in- the display of my 
na me for cleverness, b ut to m a ke th is poi nt I 
Poking a lower case character into the top 
left of the screen does not result in the 
reversed screen (green on black) of 
character a ... 

CLS (else the result may be scrolled off the 
top by the OK display after the POKE 
command) 

POKE &H400,ASC("a") 

(quick memory jogger for those who need 
it — lower case — reverse screen — letters 
are obtained from the keyboard by holding 
down shift and pressing zero, after typing in 
required reversed characters, repeal 
shrft+0 to return to normal display mode). 
If that results in !, ^hat does 
POKE&H401,ASCC !") give? The technical 
reasons for this are discussed in the bock 
tnside the Dragon , page 159. As well as 
carrying out such character code conver- 
sions. S800C acts as appropiate when it 
receives an 'end of line' or carriage return 
(SOD) character — that is clears the rest of 
the line to spaces and sets the next print 
position to the start of the next line J t also 
takes care of scrolling the text screen up one 
line if the last screen position is being used 
(S5FF). 

Keyboard input 

Most programs wiN not be using fixed data 
as above b ut wi 1 1 be dea I i n g with i nformation 
held on a file or being input from the 
keyboard. We can then substPtute printing 
the fixed characters of a name by printing 
n a me (a nd ot he r) data as i t is i n put f ro m t he 
keyboard . T he p rog ram n eeds to be able to 



determine when input is complete, so that 
it can return to Basic, so you can choose 
what cond ition dete rm i n es th at fo r you . For 
example, I shall use a press of the ENTER 
key. 

As with displaying a character on the text 
screen, there is a ROM routine that can -be 
used to obtain keypresses. This is at address 
$8006. It puts the ASC (henceforth ascii) 
value of the keypress in register A. If there 
was no keypress , registe r A wi 1 1 be set to n u 1 1 
($00). Listing two clears screen and prints 
keypresses until ENTER is pressed. I shall 
be dealing with branch instructions 
{BEQ/BNE)inamoment. 

Line 30 causes a jump back to the 'get a 
character' ROM call if there was no 
keypress. This forms a 'loop' of code that is 
repeated ad nauseum until theexit condition 
is met (in this instance, a key is pressed). 
Line 40 printsthe keypress if it is a printable 
vatue (for example, left arrow still deletes a 
character; break is ignored etc). Line 50 
checks for the terminating condi^ticn — 
CoMParethe contents of register A with the 
actu a I asc i i val u e for t he ca rri age in st ru ctio n 
at label GETKEY (Branch Not Equai). This 
is a f u rth er loop of cod e th at continues until 
its exit condition is met (enter key pressed). 



If there i s a progra m error pre ve nti ng the exit 

condition being met, for example, above 
comparing the keypress with a value that 
ca n be i np ut, Lh e p rog ram s i m pi y s i ts th ere, 
looping away round the code— it never gets 
tired! The break key panic button of Basic 
programs is ineffective in machine code — 
we're on our own — so tight loops can only 
be broken by pressing the RESET button. 

Unique labelling 

tn Basic programs, GOTOs and GOSUBs 
always jump to a unique location — the line 
number — which cannot, obviously, be 
duplicated in a program {the Basic editor 

ovenA/rites the original line on any subse- 
queni input of the same line number). 
Assembly source uses our own label names 
for moving around programs. Label names 
m ust be unique o r the p rog ram wil I not know 
which location to use; duplicate names are 
usually detected at the assembly stage, but 
the e rro r m essage may n ot be ve ry clever — 
the I ikes of 'phasing error' or 'redefined sym- 
bor (label names are usually referred to as 
symbols m assemblers) are often caused by 
accidentally duplicating a name in the label 
column. 
The next screen position maintained by 



Listing 1 



EXPECTED 




GENERATED 


LINE 


OBJECT COTfi 


NUMBER 


BD BA 77 


10 


S6 50 


20 


BDSO OC 


30 


S6 61 


40 


BDSO OC 


50 


86 6D 


60 


BDSO OC 


70 


39 


80 




90 



LABEL 



GO 



SOURCE CODE 
MNEMONIC OPEE^AND 



JSR 
LDA 

JSR 
LDA 
JSR 
LDA 
JSR 
RTS 



SBA77 

#T 

$SOOC 

#'a 

$SOOC 

#'m 

$»0OC 



Listing 2 

EXPECTED 
GENEEIATED 
OBJECT CODE 



LINE 
NLMBER 



LABEL 



SOURCE CODE 
MNEMONIC OPERAND 



BD BA 77 


10 


BDSO 06 


20 


27 FB 


30 


BDEO OC 


40 


SI OD 


50 


26 FA 


60 


3t 


70 




SO 



GO 
GETKEY 



JSR 

JSR 

BEQ 

JSR 

CMPA 

BNA 

RTS 



$BA77 

$S0G6 

GETKEY 

$800C 

#$0D 

GETKEY 
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the Rom routi ne $800C m ay a I so be kn own 
as a text screen pointer' or current cursor 
address" and is held in the two bytes at 

ad d ress $&B,$89. The content of th is po i nter 
is another address — the next text screen 
address to be used for display. When the 
screen is cleared {CLS), the content of this 
poi nter i s reset to t he f i rst add ress of the text 
screen ($400). When the text screen has 
been scrolled up one line^ the content of t tie 
pointer is reset to contain the address of the 
Stan of the last line of the screen, $5£0. 
Receipt of carriage return characters 
causes it to beset to the address of the star t 
of the next line, subject to a scroll condition 
being encountered. Unless any of these 
special casesare met, display of a character 
ca uses the ad d ress i n th e text screen pointer 
to be incremented by 1 . Unlike the graphics 
display, even in rnachinecode, the position 
of the text screen is fixed at $400-$5FF. 

To display text at a spoc if ic poi nt on the text 
sc ree n (B as i c P RJ NT @ slate ment) , t h e ap- 
pro pri ate address can be calculated and 
stored in the text pointer prior to calling the 
ROM routineSeOOC. There isone print posi- 
tion per byte, so the @ valueshould beadd- 
ed to the text screen start address,, e.g. 
PRINT@256 is $400+256. or $400+$100, 
so to print a name as input @25e could ap- 
pear as in listing three 
^ - -What $800C does not do ischeckthat the 
content Of the poi nter is between $400-S5FF 
before It displays the next character (why 
sould it cross check something that it is in 
charge of?). As in all machinecode (or Basic 
POKE) manipulation of Basic's workspace 



iQcatJons, the ROM interpreter is expecting 
everything to be valid so weird results may 
occur if we step out of line — it cannot 
d istingu I sh between accidenta I or d el i berate 
sabotage! As 2 1 have sa id , we a re on ou r ow n 
i n mach i ne code. Th i s also al I o ws us to cheat 
the system when it suits us! 

Branching out 

The condition code register (CCR) was 
mentioned in the last issue as being one of 
the single byte registers on the Dragon„ 
Each of theeight bits has a specif ictask and 
the execution or otherwise of a branch 
instru ction d epe nds upon c u rre nt setting of 
one cr more of these bits, or flags, at that 
moment. Some instructions affect some of 
these flags; others none. In general, we 
should be able to manage without gory 
detail. 

As with the i nst r uct i on s i n ge ner al , some 
are Jjsed m u ch m ore f req uently t han oth e rs 
— and others almost never. It really does 
depend upon the nature of the program. A 
common problem with branch instructions 
is using a signed branch when an unsign- 
ed one should have been used — discussed 
in a moment. One of my greatest program- 
ming aids is having copied out table one 
onto a postcard for instant access. 

There are also BEQ (Branch on EQual) 
and BNE (Branch Not Equal) that act in- 
dependently of signed/unsigned condi- 
tions, BEQ is also a 'branch if zero' instruc- 
tion with BNEitscomplement, 'branch if not 
zero'. 



Listing 3 












EXbtCTED 




SOURCE CODE 


GE^ERATED LINE 


LABEL 


MrCMONIC 


OildRAND 


OBOECT 


CODE NUMBER 










BD BA 77 10 


GO 


3SR 




$BA77 


CC 05 0( 


) ik 




i„nD 




#$500 


DD S8 


17 




STD 




$88 


BD SO 06 


20 


GETKEY 


JSR 




$S006 


27 FB 


30 




BEQ 




GETKEY 


BD 80 OC 40 




JSR 




$SOOC 


81 OD 


50 




CMPA 


i5($0D 


26 FA 


60 




BNE 




GETKEY 


39 

1 


70 
SO 




RTS 






Listing 4 












OBOECJ' 


EXItCTFn 




SOURfT ( 


::oDE 




1 ADDRESS 


GENERATED 


LINE 


LABEL MNEMONIC OPERAND 


$ 


OBJECr CODE NIMBER 








5001 


BD 8A77 


10 


GO 


3SR 


$BA77 


5004 


CC 05 00 


U 




LDD 


#$500 


5007 


DDOgg 


17 




STD 


$S8 


5009 


BD SO 06 


20 


GETKEY 


JSR 


$4006 


500C 


27 F8 


30 




BEQ 


GETKEY 


500E 


BD 80 OC 


kO 




JSR 


$800C 


5011 


&1 OD 


50 




CMPA #SOD 


5013 


27 03 


60 




BEQ 


STOP 


5015 


7E 50 09 


65 




OMP 


GETKEY 


5018 


39 


70 


STOP 


RTS 




5019 




ao 









TABLE OF BRANCH INSTRUCTIONS 

SIGNEDUNSIG^ED EQUIVALENT 
BGE BHS/BCC/CBPL) 

BGT am 

BLE BL5 

BLT BLO/BCS/CBMl) 

BVC 

BVS 



You can probably self determinethecon- 
di lions of many of the above branch in- 
structions— Greater/Equal; Greater Than; 
Less/Equd; Less Than; The V instructions 
are the less frequent oVerflowClear/oVerf low 
S et — th ey pro h a bt y wo n't be d eaft wit h ex- 
cept in passing at the end of the series. On 
the unsigned side are High/Same; Carry 
Clear; PLus; High; Lower/Same; LOwer; 
Carry Set; Minus. The BPL and BMI instruc- 
tions a re shown in brackets as the re a re cer- 
tain conditions when they wiH give a false 
cond iti on because of OV E R FLOW inte r ve n- 
ing. Generally, after arithmetic on signed 
n u m bers, use ihei r eq u i va i &nt s i gned co fn- 
parison instructions. 

Also in the branch range are BRA 
(BRanch Always); BRN (BRanch Never -^ 
of little practical use — it 'maintains the 
symmetry of the instruction sef — all the 
branch instructions have complementary 
pairings — BLT/BGE etc. BSR (Branch to 
SubRoutine) completes the branch 
instructions. 

The branch instructions, including BSR, 
generate position independent code — that 
is if you take the source code that we have 
been usmg so far in this series, apart from 
the likes of ROM calls being to a fixed posi- 
tion , the same, saved object code will work 
whether reloaded at. say. SSOOl or $6600 or 
SEABC (the latter for Dragon 64 users who 
have mapped ROM to RAM while retaining 
32K mode). This is because our 'goto' in- 
structions have all been of the position in- 
dependent nature of the branch instruc- 
tions, as opposed to JuMP Unlike some 
machines, there are no conditionalJuM P in- 
structions on the Dragon (but we do have 
goodies that other rnachines haven't got), 
SO: for illustrative purposes, I shall adjust the 
second loop exit code of the above as in 
listing f OUT. 

If the object code is saved [CSAVEM 
"NAME" &H5001.&H5001) and loaded 
some time in the future at its 'default' ad- 
dress (address the code was saved from) 
and is executed, it will run correctly^ 
However if it is leaded elsewhere in the 
machine, unless the first keypress is 
< enter >, the instruction in line 65, JMP 
GETKET is of theextended mode ( ^actual 
address) type discussed in last month's ar- 
ticle^ and the address generated within the 
object code, S5009, will be branched to 
REGARDLESS OF THE PROGRAM'S 
CURRENT LOAD ADDRESS, leadrng to 
potential disaster. 

The branch instructions are so useful as 
theygeneratecodethatsays 'branch to the 
instruction at + or — a number of bytes from 
this instruction'. Some assemblers permit 

Continued on page 24 
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Music extender 

David Makin presents an upgrade on his program Music Maker 



F I R ST of a I S a coup I e of tips fo r using Music 

1 . When using the 'Alter a particular note' 
option, middle C hasanymericalvalueof 52, 
C an octave h i g h e r 64 and C ^n oclave (owe r 
40 

2 FotX ho^e of you with a DOS, you can r u n 
Music Mak&r witti the DOS attached by 
loadi ng it u sing POKE& H BC,6: CLO A D M in- 
stead of just C LOAD M. 

Of course, now that Music Mak&r has been 
out for a while. I have found several vvays of 
improving the machine code tunes it pro- 
duces, which are: 

1. Storing Ihe tune data in an improved 
form, resulting in a large memory saving 
(typically more than 60%). 

2. Allowing several tunes to be put in the 
same pnjgram. 

3. Using different sample waveforms 
on each channel, allowing a variety of 
different tones which may be altered for 
different lunes- 

The listings give a total of six programs, 
incorporated respectively in listings 1. 2 
and 3, 4, 5 and 6, 7 , 8 and 9 First type 
in and save the three machine code 'source' 
programs, listings 2 or 3, 5 or 6 and 8 or 9 
Note: those of you using DASM replace > 
w ith a nd vice-versa i n the assem bl er sou rce 
code. 

N exl type in and save 1 CON V FfTER ' a nd 
then load and run 3 or assemble 2 and use 
CSAVEM"SHRINKJT".&H4000,&H4333. 
&H4000 to save the resultant m/c after 
"CONVERTER" Then type in and save 4 
"BUILDBOX"eitherafter"SHRlNKiroron 
an other tape. Then load and run 6 or assem- 
ble 5 and use: 



FORI = OT0255:V-32+31.5"SIN(3.14159 
"l/12e):FORJ = &H7C00 TO&H7F00 

STEP256:P0KEI + JA/:NEXT;J,! then 
CSAVEM'^JUKEBOX';&H7800,&H7FFF,& 
H7A17 after "BUI LDBOX" 

Then type in and save 7 ^^MIXER" either 
after "JUKEBOX^' or on anothertape. Then 
load and run 9 or assemble 8 and use: 

CSAVeM'WAVEMIX''&H2600,&H2755,& 
H2642 

after "M IXER ". The programs are written to 
work wither without a DOSaltached, but do 
not use the disc. If you wish to run themf rom 
disc you must alter the relevant load and 
save routines and PEEK addresses in the 
Basic programs. 
Use the programs as follows: 

1. CONVRTER/SHRINKIT load and run 
XONVRTER'^ then, as instructed, position 
the tape to load th e Music M^kenu n e f i I e for 
convertion(EG^1MNTSMGD'lthenu:sethe 
same play-shifts as you would to play the 
tune on Music Maker itself. Then go and 
have a cup of coffee while the tune is 
coverted (or in ttiecase of longer tunes grow 
the beans!) as the convert ion may take up 
to two hours. (1.5 in the case of 
"HGRNMRCH", a few minutes for 
1MNTSMGD"). When the conversion is 
d on e al ways m ake a note of th e f o u rvalues 
g i ve n , th e n save t he converted t u ne to tape. 

2.BUILDB0X/JUKEB0X: load and run 
"BUILDSOX" then for each tune you wish 
to add tothe jukebox type in the four values, 
position the tape and load the tune. When 
finished loading tunes position the tape and 



savethefinished jukebox — you can put up 
to 32 1 unes on eac h I IM ote: to add to a ju kebox 
that already has some tunes on it, position 
the tape at its start before RUNning 
BUILDBCX'^ 

3. MIXER.WAVEMIX: load and run "MIXER" 
then, after "WAVEMiX" has loaded, posi- 
tion the tape to load Ihecopy of 'JUKEBOX" 
which you wish to alter (it must have at 
least 1 tune on it). Then use the menu to 
build new waves using differentporportions 
of the base waves and try using the built 
waves on different channel for different 
tunes. Note: pressing the space bar to return 
from viewing waves using option 2 does a 
PCLS before returning, whereas any other 
key doesn't, allowing you to compare dif- 
ferent waveforms. Also using square, 
sawtooth or the higher harmonics for higher 
notes >sn1 recommended {see Rainbow Dec. 
1983). 

Remem be r to C LEAR m e mory to bel ow an y 
"JUKEBOX" before loading it. 'JUKEBOX" 
programs make no ROM calls and are 
relocatable in units of 256 bytes (subject to 
corrupting the stack, etc.), eg CLOADM" 
",65536-1536 (the m/c tunes saved from 
Music Maker a re a I so relocata b I e by u nits of 
256) 

For those Of you whofind the task of typing 
in the programs yourself too daunting and 
ca n't find a suff i cient m ug to d o it for you . th e 
p rog ram s are a vai I able from Jo h n Pe n n for 
$2.50. including a version for disc, a ready 
b u i It j u kebox of 30 1 u n es (each on ce o n I y : i t 
plays for one hours and nine minutes) and 
a copy of the mfc screen dump which I wrote 
for my I atest rel ease f ro m J oh n Penn . Picture 
Maksr. 



Listing 1 — TheConvertBr Progfam 



PCLeflRiSCLEAR200T.&H3FFF:DIMS<3] > El 3 ^ , INS f 31 ^ NE (33 : CLOADM " SHRl MK IT-^ 

1 CLSlPRIWyPOSITIpN THE TAPE FOR LOftBINS THE WE^IT TUNE ,"; MOTOROM: AUDI OON 

2 INPUT "FILENAME M F* : MOTOROFF : AUDIO OFF: IFLEKiiFSJ > S THE W 2ELSECLQSE : OPEH" I ',*♦-!, F* 
: INPUTtt- i , F«: PR I NT -LOAB tNO ' *F* " * " : FOR 1= tT05 : INPUTH- I , T t H^XT: FORI- ITOl 3 : INPUTtt- 1 
, J:frJE>^T;CLDSE 

3 F0RI-0T03 : A*= ■ CH" +STR* ( I } : CLOADM A»: SCI) =PEEK t AS7 1 *25fi + PEEK USS M E E 1 I 'PEeK E 1 36 } 
#23A+PE£kU:?^3 -uPf^tNT-^LAV^fltFT FOR CHamNEL '^ I + 1 p : INPuTP; IFP THENFOR J^S ( I ) +1TOE ( 
I } STEP2 : W = PEEK ( J > : POKEJ , y-P* 1 W>0 3 : NEXT J 

4 NEyillSklPFF* SPRINT "CONVERTING THE BATA . . . * : A=f*EEK ^HBC ^*256: FORJ = 0TO3: HS( J J- 
A:L = 0:FORI=S(JJ+lT0Et J)STEP2: IFPEEKfI)^GTHENNE>:TI ELSEN^PEEK I 1 1 : POkEA , kN^ 1 t PO^EA 
+I,e6-N: POKEA+^i T: A-A+3 

5 FOR 1 -^ S{ J ^ TOE f J } STEP2 : V- fcH8 : I FPEEK ( I + 1 ) =OTHEH V = V + IcH 7C : G0T03ELS EO = PE E K { r + 1 J -N : N 
"H+O: IFO<-i50R0>l'lTHENPOKEApt:HSl:POKEA+l,9d-N:0 = 0:POKEA + 2,T: A=A*3 

6 IFG>CTHENV-V<^-4ELSE0-ABSrOr 

7 V-^V^OHie 

8 I FL=PEEK C I I" THENPOKEA, V: A=A+ 1EL£EL=PEEK ( I ) : y=U*^2: POKEA ^ W : POKE A+ 1 p L: A* A + 2 

9 NEKTllNSfJi^ASNEXtJsPRlWT'CONVERSION DONE - REPEATS NOy BEING FOUND AND IM3E 
RTED, -:2=B£H1334:F0RI=0T03:H=INTtNS(IS /25A) : L=MS tl > -256*H : POKEZ ,H: Z = Z+ 1 : P0KE3 ^ L ; 3 
=Z + 1 

10 H^INTlNEdJ /25AJ : L = NE 1 1 1 -25^4im: P0KE2 , H: Z=2 i-i : POKEZ , L : Z=Z+ 1 : NEr<T: EXECfcH4000: CL 
S : FOR I = 0TO3 : S ! I 1 =PEEK ( Z 3 #35S + PEEK t^ * i I : ^ ( 1 1 =PEEK t ^* 21 *35fi + PCEi< i Z*3 ] : 2=2*4 E NEKT t F 
ORI =0TO3 : PRINT 'VALUE ■ H- 1 - = 'E ( I } : NEXT 

11 PRINT "MAKE A NOTE OF THE AfiOvfE AND- : PRINT " POSITION THE TAPE FOR SAUINS THECON 
UERTED TUNi THEN PRESS ENTER ": WOTORONiAUDIOON' INPUT A* 3 PRINT" PRESS ^S' TO SAVE TH 
E TUNE " t HOTOROFF I AUDIOOFF 

12 iFINKEytO^S-THENlZELSEPRINT^SAVINe ' ''F*- ' - : CSAUEMF*^S < 01 , E (3 } -1 , 41 19^ : PRINT " 
DO YOU UISH TO CONVERT ANY WORE TUNES (Y/"N3 '^• 

1 :J A»»1NKEY* : IFAt- ■ Y - THEN1EL3EIFA*= -M " THENENDELSE 13 
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402D FE 4 334 


le 
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41 12 
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STX 
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119 


LEAU 
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120 
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21 
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24 
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41 IE 
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LBhfS 


LDOPl 


4040 CE 4354 


Z5 


LDU 
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4a4 3 ftC CA 
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|U 
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TL 


4045 23 14 


27 


BLS 


RPTl 
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1023 FF40 


1Z6 


LBLS 


LOOPl 


4047 flC 43 


23 


CItPX 


2*U 


412A 


FD 413D 


1Z7 


STD 


TL 


4049 24 OB 


29 


BHS 


NEMTL 


412D 


B6 40E3 


128 


LDA 


M. 


404B EC ^3 


30 


LBtl 


2fU 


4130 
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129 
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El 


404D 33 OOOl 


31 


?UBO 


Ml 


4133 


FC 4oe£ 


130 


LDD 


D 


405O FD 40CB 


3Z 
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K 


4136 


FD 4224 
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STD 


Dl 


409:1 lA OiE4 


33 


^ LBRA 
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4139 


t^ FF2£ 


132 


LBPA 


LOOPl 


4036 33 49 


34 NEXTL LEAU 


9,U 


4i3C 


CC oooo 


133 ENDl LDD 


MO 


40^0 4C 


35 


IP4CA 




41 3D 




134 TL 


EQU 


#-Z 


4059 a J OO 


3A 


CHFA 


MO 


4I3F 


1063 0000 


135 


CiMPD 


MO 


405ft 


37 A 


EOU 


*-l 


4141 




136 C 


Eau 


#'3 


^'^ 405& Z5 E6 


38 


BLO 


LLDOP 


4143 


1023 OOF 3 


137 


LBLS 


MEXTK 


403& CC OOOO 


39 RPTl LDD 


MD 


4147 


BE 4141 


130 


LPX 


C 


4060 FD 4 1 3D 


40 


STD 


TL 


414A 


&C 0OO7 


J 39 


CHPK 


417 


4063 FP 40S5 


41 


5TD 


D 


414D 


23 03 


140 


BLO 


CHKB 


406£ lOBE 4 0^iB 


4^ 


LDf 


J 


4l4F 


7A 405A 


141 


DEC 


A 


406fl ac OQOO 


43 L nn-P 1 CMPX 


MO 


4152 


BE 4103 


14Z CHKB LPM 


B 


406a 


44 J 


EOU 


*-2 


4155 


1027 0OA8 


143 


LPiQ 


REPEAT 


406D J0Z4 OOCB 


45 


LBHS 


EMDt 


4139 


BE 0000 


144 


LD>< 


no 


4071 JOeC 0000 


46 


CMPT 


MO 


415C 


BF 4 103 


143 


sjy: 


B 


! 4073 


4^ ENDSC ESHJ 


#-2 


4l3F 


BE 4354 


14A 


LDX 


HRPTBL 


4075 tOJ4 0OC3 


4& 


LBHS 


ENDl 


4162 


B6 405ft 


147 


LDA 


A 


407P A6 eO 


4* 


LDA 


tX* 


4165 


4A 


14B 


DECA 




407B Al AO 


30 


CHPA 


,Y* 


416d 


C6 09 


14? 


LDB 


#9 


4070 t02£ OOSB 


51 


LBHE 


ENDl 


416S 


3B 


130 


WJL 




4QS1 CC 0000 


S2 


LDD 


NO 


4169 


30 OS 


151 


LEAX 


^/y. 


4dS2 


33 D 


EBU 


#-2 


416B 


A6 OB 


152 LIHEA LPA 


e,y: 


40B4 C3 0001 


34 


ADBP 


HI 


416D 


4A 


153 


DECA 




40e7 FB 4 0S2 


35 


STB 


D 


416E 


27 OA 


134 


BEO 
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56 


LDA 


A 


4170 


A7 OB 


133 
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e,M 


40eD 27 14 


57 


BEe 


RPT^ 


4172 


EC 02 


I5A 


LDB 


2pX 


4 0aF 4F 


59 


CLRA 




4174 


A3 06 


157 


SUftD 


6.x 
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59 


LDU 
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417i 


E3 04 


158 


ADDD 


4.K 


40^3 flC C4 
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.u 


417B 


20 0€ 


159 
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61 
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PPT? 


4i7fl 


EC 06 
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62 


CHPX 
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fl3 02 
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ZpX 
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A3 
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417E 
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ADDD 


J 
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?pU 


4iei 


ED 06 


163 


STB 


6,X 


409D 4C 


63 


INCfl 
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LDD 


J 
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^6 
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A 
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163 L1NE7 5TD 


2.x 
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i7 
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CMPD 


J 
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£e PPT2 LDA 


HJ 
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E 
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SUBD 


,K 
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70 


LDI^ 


J 
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#7 
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7t 
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F 
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75 
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82 


PSHS 


D,K 


41A^ 


A3 04 
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15UBD 


4.x 
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MO 


4IB0 


34 OA 
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D 
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Listing 2 continued 
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LEAV 


1,^ 


4 2 A3 


lOBF 406B 


2^2 




StT 


J 


4 £67 


108C OOOO 


243 




CMPY 


NO 


42A9 




244 


JChP 


^^U 


#~2 


42fifl 


1025 FDBS 


245 




i.»Ld 


J LOOP 


43SF 


B6 OO 


Z44 


KEs;ti 


LDA 


ito- 


4270 




267 


I 


EQU 


*-l 


4 271 


4C 


26a 




IHCA 




4272 


B7 4270 


269 




STft 


I 


42Z5 


Qt 04 


270 




CMPft 


*A 


427 7 


t025 FDSC 


271 




LBLD 


I LOOP 


427B 


BE 4334 


372 




LDK 


BSCHTBl 


427E 


EE 34 


373 




LDy 


,X 


42SD 


FF 429fl 


274 




STU 


Q 



4293 


EC OE 


275 




LDD 


14pX 


4295 


FD 4324 


274 




STD 


DOME 


4Z38 


5F 


377 




CLPB 




42&9 


FF 4314 


27a 




STU 


N 


42&C 


F7 42E:0 


279 




STB 


y. 


420F 


9E 4354 


3ao 




LDX 


l*RPrBL 


4292 


BF 42C7 


2ei 




STX 


RPTPOS 


4295 


4F 


2S2 


LI 


CLRA 




4396 


SE 4 334 


Z83 




LDX 


#SCNTBL 


4299 


CE OOOO 


294 




LDU 


*I0 


429A 




205 


O 


Eeu 


*-2 


42PC 


11 A3 94 


296 


L2 


CHPU 


pX 


42PF 


26 09 


397 




BhE 


L3 


42A1 


FE 4316 


288 




LDU 


N 


43A4 


EF aaio 


ZS9 




STU 


+ 14, X 


4 2A7 


FE 4 29A 


Z90 




LDU 





4 2AA 


ilA^ 02 


Z-J^l 


L3 


CflPU 


2.x 


4 2 AD 


26 09 


2-32 




BNE 


L4 


4ZAF 


FE 4514 


293 




LDU 


N 


4ZB2 


EF iSlZ 


294 


r 


STU 


+ ie,x 


42S3 


FE 429A 


295 




LDU 


o 


42&e 


4C 


294 


L4 


I MCA 




4259 


30 D4 


Z97 




LEAX 


4, K 


4 2BB 


91 04 


Z9H 




CMPA 


«4 


4 2BD 


Z5 DD 


Z99 




&L0 


L2 


42BF 


36 OO 


30O 




L|»A 


MO 


4ZCO 




301 


K 


ESU 


*-l 


42C1 


S 1 405A 


302 




CMP A 


A 


43C4 


24 4F 


303 




BtHS 


L9 


42C4 


9E OOOO 


304 




LBX 


MO 


4SC7 




30 5 


RPTPOS 


EdU 


*-2 


42C9 


nA3 04 


304 


L5 


cnpu 


4,X 


42CC 


36 07 


307 




Br«E 


L4 


42CE 


FE 4316 


309 




LDU 


N 


42D1 


EF 04 


309 




STU 


4s>^ 


42D3 


20 OA 


310 




BRA 


L7 


42D5 


I1A3 06 


311 


L6 


CHPU 


6rX 


4200 


24 08 


312 




BME 


La 


43PA 


FE 4316 


313 




LtMJ 


N 


42DD 


EF 04 


314 




STU 


Ai >£ 


4ZDF 


FE 429A 


315 


L7 


*,Dy 


O 


4ZE2 


4C 


314 


LS 


INCA 




42E3 


30 09 


317 




LEAX 


■'i - 


42E5 


Bl 405A 


31S 




CMP A 


A 


42Ee 


25 DF 


3J9 




BLO 


L3 


42EA 


BE 42C7 


320 




LDX 


PPfPOS 


42ED 


11A3 a4 


321 




CNPU 


i ^ 


42FO 


26 23 


332 




Bh#E 


L9 


42F2 


FE 4314 


323 




LDU 


H 


4 2F5 


4F 


324 




CLRA 




42Ffi 


E4 OS 


325 




LDB 


e,x 


42FS 


ED Ci 


326 




STD 


,U+* 


42FA 


IF 30 


327 




TFfi 


U, D 


42FC 


A3 04 


32a 




SUBD 


4|X 


42FE 


E& CI 


329 




STB 


.U* + 


4300 


JF 30 


330 




TFR 


J l_l -r 

u . n 


4^02 


A3 06 


^31 




9UBB 


U f JJ 

6, X 


4304 


EB CI 


332 




STB 


,LI+* 


4304 


FF 4316 


333 




STU 


Phl 


430? 


EE 02 


334 




LBU 


3,X 


430B 


30 OW 


335 




LEAy 


9^'K 


430fi 


HF 4ZC7 


3 34 




STM 


RPTPO-S 


4310 


7C 42CO 


337 




ItiC 


X 


4313 


ZO OA 


33t 




Bfl-A 


LIO 


4315 


8E OOOO 


339 


L9 


LDX 


HO 


4314 




340 


N 


EQU 


*-2 


43iB 


A6 CO 


341 




LDA 


pU+ 


431A 


A? SO 


342 




STA 


+ S + 


431C 


BF 4314 


34 3 




srx 


r^ 


431F 


FF 429A 


34 4 


LIO 


Sru 





4 322 11 S3 OOOO 


345 




CHPU 


i*o 


4324 




J46 


DONE 


EQLI 


#-2 


43^4 1025 FF4B 


34 7 




LB1-0 


LI 


432A 


FC 4316 


34 9 




LDB 


N 


432JJ 


SE 4334 


34 9 




LDX 


MBCNTSL 


4330 


ED eSlE 


350 




STD 


30pX 


433 3 


39 


331 




RTS 




4334 




352 


SCMTBL 


RMB 


32 


4354 




353 


RPTBL. 


EflU 


# 



D 
El 

I 

K 

L2 

L7 

LLOOP 

N 

Nil'CTNr 

RPTIO 

ftFT-P 



= 405A 

-4 0B2 
*4 229 
-4 270 
-40CB 
= 42F?C 
=43DF 
^4043 
«43J6 
=409B 
-4JCD 
=41F4 



SIMGLE=4I7A 



E 
Si 

ENDJ 

ILOOP 

KCMp 

L3 

L8 

LOOP I 

NEXTl 

D 

RPtli 

RPf BL 

SHB 



=4103 
= 4Z24 

-4 J :5c 
-400 7 
-4343 
-43AA 
=4 2E2 
= 404A 
-424F 
= 429A 
=41 CI 
= 4 354 
-.^253 



C 
DELETE = 

EhlD2 I 
J 

KLDOP ^ 
L4 

LDOPZ = 
NEXTJ = 
REPEAT= 

ftPTlS = 
RPTPOS- 
STftRT - 



=4|4J 
=4irE 
r4 0EE 

r404B 
403A 

-42Ba 
=4315 
=40AE 
=4S5D 
4Z01 

4iEe 

43C7 
4O0O 



CMKB 
DONE 
ENBSC : 
JCHP 

LI 
L5 

LIhrE4 - 
LO0P3 « 
WEXTk = 
RF 

RPT2 » 
PPfPS2- 
TL 



= 413^2 

= 4324 
«4073 
=4369 

r4295 

r42C«? 

=4i6B 

'40C3 
= 423 A 

=424A 
=40A3 
41FB 

'41 3D 



GHKTL 

E 

F 

JLDOP 

LXO 

L4 

LIME? 

MLOOP 

NEXTL 

RPTl 

RPT8 

SCNT&L 

X 



= 4lZ2 

=40E3 
=4&C4 
=4027 
-431F 
= 42D5 
-41B6 
= 4093 
-4036 
=4 05D 
-4 19C 
= 4334 
-4ZC0 
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Listing 3 — Basic Source Update 



Listing 4 



Q CLEARZO<]pliH3FFF:L-Z±FaflI>-I.H400D tabH4 333 STEP?0: C»Ej:FqHJ = r TDI + 19: RE^DAv: A-VAL 
i -liM* #A*I J C-C+ft tPOKEJ * A: HEXTJ : gEADA*: IFC< >yAL C *fcH" • A«I THE^PRIHI -'ERROR IH LTN&-L: 
EHll£L5EL«L^ 1 : HEKTl I PR IWT ' ALL DQiiE ' ' * 

1 PR I NT -NOW VOU CAW SAVt TH^ PROSiRAH TO BISK OH TAPE AS YDU V TSH ." SPRINT* ST ART A 
SSRESS « bH4<IC»e>":PRINT-EN|l ADDlEESe * fcH4333 "; PRINT *rXEC AEIPRESS = kH4Ddd- i PRINT- 
NB, CALL IT 'SHRrHKIT' "JEMD 

2 DATA 4F,B7,40.M,BT^p42,?OpaE,00,00pBF,41p03,C6pQ#.3U,0E,«,M,MpWB6 

3 &ATA aB,10>rteieipt0,BFp-IO,iB,EC,e-lpFB,4Qp73,B:s^00p07,FDp«,6¥,CEt096^ 

4 DATA 00,M,FFp41p41,SEp43,34,BF,40pCS,lOpHF,42,43p7F,4JpflA,B*p40,07BB 

5 DATA 3A,27,lE,4FpCe,43p^4^ACpC4,Z3pli,ftC,42»24,0BpEC,4Zpa3^D0,01p0AC» 

* DATA F»r4O,CB,lApOl*E4|33,4*p4C»Bl^O0^25pE6pCC,&0pOO»Fn,41p3DpF&pOB¥B 
^ DATA 40|g2*t0*»E|40p6B,aC,0<>.00pl<3p24p.<J0^ce,lO,BC^O0,Mpl0,Z4,OO,04Vd 
B DATA C3pA6p00pAlpA0^1Op36^&0pBB,CC,O0.OC,C3i00*01pFB,4O,H2,B*^4&p0e60 

* BATA 5Ap27pl4p4FpCE^43,54pACpC4,Z3,O[:,AC*4Z,23^CF,33,49,4C,Blp40p0?B3 
IQ BATA SA,2B,FOpai,Ot,B7,40pe3pFCp4O^Ai,FBp40,C4pFC,4OpC4^F3p40pS2pOB2D 
£1 BATA Ffii4O,C4.F3.4Op82,lOpB3,4O.73p22p2EpCd,OD.OOpq£,00pMp33pCB,OB14 

12 DATA 34^1*^eEp00,&0p3O,BB,A6,C4pAlpafl^35pli,afi, |7pC3p00pOl^lO.B3*0d3l 

13 DATA 40i32.?3pE3,34pO2,B6j00,4C,B7,4O,E3pgi^FFp35p&S,2S»CO^B^»40,M3E 

14 DATA e^,F6j4OpE3^3D,iEp@9p34pOA,BA,4gje3|F6p4OpE3^31IpE3,El,CEp00p0AlA 
la DATA 0Op27plB,34,£M^CE,43^S4pBA,4Q,5A^flA,C6pC9p3Dp33,CB,eCp42pA3,O7^i 

16 DATA C4plO.A3,E4p33,0i^plO,24,FF,4epl0pB3p41p3B,10p23pFFp4O,FDp41,M02 

17 DATA 3D,Bdp40,E3.B7,42.39,FCp40pSSpFQ,q2,24pl6pFFp2E,CC,OO,O0pl0,OS7e 
IB DATA &3p00p0O,lOp23j0SJ,F3,BEp41^41pSC,00,07p23pO3p7Ap4O,5A,EEp41pOaB7 
IP DATA O3plOp27,OO,Aepeep00ptH3pBF,41,03pSEp43pB4pB6^40*5Ap4ApC4,OPpOiOl 
30 DATA 3Dp3OpaB^Ad,0ep4A^27pQA,A7pG8pECpO2pA3pOA^e3.04pMp<iC,EC,OA,06Ae 

21 BATA A3pO2^F3.40,fiS,EB,Oi,FC,40piB,ED,O2*tO,B3.40,6B,Z2^DD,A3*e4p0960 

22 DATA 10*^3p00pCi7,Z5,iQjBFp41,FBpCEj43,34^ECp06plO,A3,C4j33,51.10pfli771 

23 PATA A3p42p24p4C*ei|01,A7pOBjECpC4*A3,04p34,OtpEC,Oi,A3*C4pl0pA3,OB2B 

24 DATA ei,32*12.ECpE4pEDpOfipA3.&4,ll>pS3,OO.O7,S5,37,Elp84,EDpO2,2<!,07CB 
23 DATA 34|34pC>dpEC,C4^A3*C>4pE3pe4pE&pa4,Ee,46,A3p44,10pA3,E4,24,08,0979 

26 DATA 32pA2,EC,4ii.,A3,44.34,06pECp44pED,04,E3pE4,EDpOA,35*Ch&,20pCD,0eEA 

27 DATA 33,49pll,B3,0Q,00p2S,AO,2O^O3,7Ap40pSApFE,flt|3DiiFFp41p4tpaE,O6?7 
2B BATA 43,54jF6,40,3A,eftpO¥,3D,30peB^FC,4Op*B,eDteipF3p4ip4l,ED,ei,&PAd 

29 BATA 34,&6|FCp40^eS,ED,ai,C3pOOpOOpED,BlpSA,00,A7pa4,B7|42,4A,7C,0'930 

30 BATA 4O,5A,35pOA,lO,B3,42pd9p22p35,BE,4l3,CBp30,01pSF,4O,CB*aCp00p0AEA 

31 DATA 00, 10T?5pFD,FJ,3^,00,27,O6pHE,4I,41,»Fp41j^^3pBE*41,03p.27p0S,O*47 

32 DATA 30p IF, BF . 4| ^ 03p 10, BE, 40, AB, 31 p 21 p 10, BF p 40, fiB, lO^SC p 00, DO p lO, 0543 

33 BATA ».FD,^,86,OOp4G,B7.42p70paip&4plO,^5,FD.flC,eE.43p34.EE,e4p08CF 

34 BATA FF,42p7ftpEC^ae,FDp43p24p5FpFFp43,16,F7p42pC0,BEp43,54.BF.42p0AOF 
33 DATA C7,4FpaEp43j34,CEpO0p00,ll,A3,B4,26pO9,FEp43,lA,EF,e¥plOpFE^OB2C 
3* DATA 42p9A,llpA3,02p26,0?pFE,43,lA,eFp8epl2,FEp42,PA,4Cp30p04pHl,077C 

37 DATA i>4p25,Dl^e6p00,Bl,4O,5A,34,JFp8E,O0pOO,ll,A3,04p26,O7,FEp43,05FC 

38 DATA lfi.EF,04,2DpOA,ll.A3,06p2i,0epFE,43pl6,EF,06pFE,42.PA,4C.30,0dBD 
3? DATA CW»Blp40,5A,25pDF,BE,42pC7,llpA3,B4,26,23pFEp43,li,4F,Eip0e,OS34 

40 BATA eD,ClplFp3O,A3,04pEDpeiplF,3D,A3,Oi,EDpClpFFp43,l^,EEpO2p3O,Q^70 

41 DATA O9,BFp42,C7,7Cp42ptO,2O,OA.aE,00,00,AfipCO.A7,80,BFp43pli,FF.08AB 

42 DATA 42p 9A, 11 . e3p Mp 00, lO. 25, FF , 6B* FC p 43p Id, BE, 43^ 34p ED, BBp IE, 3Pp 0733 



POKE tiHB A , 4 t RQKEeiHB7 , PtEK f U-IBO ; EXEC kH AA23 - CLE AR2QQ , « PEEK ( UIBC >+ S } *2$6 - I « D I HP « 4 

1 : CLOADM^ JUKEBOK- : E^^PEEK < 487 t «256«P^EK ^ 40^} = IFE=kH7eoo THEMP=feH7ACO; N-OELSEF0RH= 
1TQ31 : fFE=PEEK £LM7AB6*N#|Q)#25A4PEEK Ei^H7AB7^NlhlO) THENP-fcM7A€P+NIHOELSENExT 

1 CLS:PC0>=PEEK<kNfi:C:}t2?6;F0RI = iT04:PRlNT-VALUE-I^:INFyTR(l3 s ME>^T : 0=E-P M I S IFPtO 
1 4^Q< 23£')F f PEEK CIcHBC I ^S)TH^NPR INT -SORRY - THAT TUN^E IS TOO LOHB« TRY ANOTHER «T/N 

1 ^ ■=etJT04ELSEF0RI=0T04:P<ir-P(r>+0:H=lHT[P(ir/256}:P0KEP,H:PaKEPtl,PtI]-23A*M: 

p»p+2j:next 

2 E=P 40 I SPRINT- POSITION THE TAPE TO LOAD THE NEXT TUNE .*: HO TORONl AUDI gON 

3 IMPUT*FlLENAHE-|F*:MOTORt)FF:AUbraqFF: rFLENEF*^ >8TKEN3EL5EPRIMT ""LOADrHO TUNE " hi" 
- -F*:CL0ADNF*,01N-H*UIFN<31THENPRINT-AHV HOPE TUNES CY/NJ 7 "ELSEPR IHT- THAT ' S A 
S HANY AS YOU CAN PUT ONQNE JUKEBOX *.*': SOTOa 

4 F*-1NKEY*: IFF*="VTI4E>lieuSEIFF*<>"N-THEN4 

5 PRlfrlT*PGarTION THE TAPE To 5 AVE THE JUKEBOX AND Pf?ESS A KET . - ; nOTORON : AUDIOO 
N 

A IFTNKEV*=- -THENfiELSEAUDIOOFF: PRINT -SAUIME THE JUKEBOK- ; CSAVEN' JU^CEBOX % E, fcH7FF 

FplirM7Al7£C:LSiPlRINT-f?EHEn&EP TO POKE THE NUHBER OF THE TUH^ YOU WISH TO HEAR AT" 

iPRINT-ltB AND THE NUHBER OF T TIDIES YOU bl^H TO HEAP IT AT 11? PEFDRE YOU EXEC 

JUKEBOX ! H 

7 PRrNT-NB. THE FIRST TUNE VOU LOADED ISTUNE O HOT TUNE 1 AND POKEINi? AT 119 N 

EANS PLAY THE TUI#E AB IHFTNATUH. PRESSING SHIFT OR- i PRINT'CLEAfi AMB S OR W STO 

PS THE TUNE PLAYING, THIS COPY OF JUKEBOX STARTS AT -E- . FOR ALL" 

@ PRINT" copies THE EMB AOORESS IS 327A7 AMD THE EXEC ADDRESS IS 31233-**: END 



Listing 5 


^GOO 






7900 


8C 


oooo 


7S0i 






7eo3 


26 


03 


790!5 


17 


0137 


7eoe 


CC 


OOOO 


780B 


C3 


OOOO 


7eOE 


D£^ 


Off 


7eio 


^7 


4A 


7ei? 


ec 


OOOO 


7813 






7615 


2& 


03 


7B17 


17 


012B 


TBI A 


CC 


CHKJO 



O 

1 

2 
3 
4 

5 

y 
B 

JO 

11 
12 
13 



PLAY 
KCMPl 



SHI 



XCWP2 



SM2 



DR0 

CNPX 

EflU 

BN€ 

L6SR 

LUD 

ADDD 

STD 

5TA 

CMPX 

Eeu 

BNE 

LBSP 

L45D 



«7S00 

HO 

#-2 

sni 

NEUl 

flO 

ttO 

<*4A 
IID 

*-a 

SM2 

HEW2 
HO 



7B1D 
7920 
7922 
7S24 
7S35 
7527 
7929 
7e2C 
792F 
7932 
7B31 
7B3^ 
7937 
7839 
7S3fi 
783E 



C3 OOOO 

DD IB 

97 4I> 

9C OOOO 

2fi 03 

17 OllF 

CC OOOO 

C3 OOOO 

DU 2D 

97 50 

9C OOOO 

26 03 

17 0113 

CC OOOO 



14 
15 

i7 
le 

19 

zo 

21 
22 
23 
24 
25 
2fi 
27 
^9 
29 



ADOD HO A 

STD <*1B 5 

STA <MB 4 

CMP1< no A 

XC^hFl B&U #-2 

BNE SM3 1 

LBSR Meil3 

S«3 LDD #0 3 

ADDD #0 4 

STD <. *2U 3 

STA <*50 4 

CHPX #0 4 

XCMP4 EfiU #-2 

BNE 5H4 3 

LBSR NEU4 

SM4 L&D #0 3 
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Listing 5 continijed 








7976 


24 21 


84 


BCC 


9NLEN 
















7978 


A7 8CID 


85 


STA 


*1D, PC 




7941 


C3 OMO 


30 




ABBl^ 


#0 4 


797B 


4F 


96 


CLRA 






7e44 


DD 3F 


31 




STD 


<*3F 5 


797C 


5F 


97 


CLRB 






7M^A 


97 53 


32 




STfl 


<*53 4 


797D 


ED 23 


88 


STD 


3,Y 




7348 


B6 7C00 


33 




LOA 


*7C00 5 


7^7F 


8D 53 


89 


LINK BSR 


GTBVTE 




7949 




34 


WAVEl 


EQU 


4-2 


7991 


91 FF 


90 


C»PA 


M255 




7a4B 


BB 7I>00 


35 




flHDA 


*7DOO 5 


7983 


26 OB 


91 


BNE 


LINKE 




7a4C 




36 


UAUE2 


EBU 


*-Z 


-»9&5 


4A 


92 


DEC A 






7a4E 


BB 7E0O 


37 




ADDA 


♦7^00 ^ 


7996 


E6 9C0e 


93 


LDB 


8, PC 




7a4F 




38 


UAUE3 


E8U 


*-Z 


79e^ 


3D 


94 . 


MUL 






7931 


BB 7F00 


3^ 




ADDA 


*7F00 5 


7963 A 


E3 23 


VS 


ADDD 


3,Y 




7952 




4& 


yAVE4 


EQU 


#-2 


79ec 


ED 23 


96 


9TD 


3- Y 




7S54 


B7 FF20 


41 




STA 


*FF20 5 


798E 


20 EF 


97 


BRA 


LIHK 




7837 


30 01 


42 




LEAX 


l-X 5 
























* i '^ ■-- 


7990 


C6 50 


98 


LINKE LDB 


HOO 




7B59 


Of OO 


43 




J|«» 


<0 3 


7991 




99 


TENPO EBU 


*■-! 




7B5B 




44 


TBLE 


Ftlft 


«864C 


7992 


3D 


100 


HUL 






*7PC2, 


*77A5,«:^Eei 


*6A97 


, 116491:, *5E, F6,*59A2,*54«p 


7993 


E3 23 


IDl 


ADDD 


3,¥ 




*4FDA, 


p*4B5F,*4724 










7995 


ED 23 


102 


STD 


3,V 




7e5B 


86 4C 










7997 


86 00 


103 


LDA 


#0 




7e5D 


7E C2 










^998 




104 


STO EQU 


*-l 




7e5F 


77 A5 










7999 


81 3F 


105 


SMLEn CHPA 


1163 




7S6i 


70 EE 










799B 


26 04 


106 


BNE 


NOTEI 




78^3 


6A 97 










79^0 


4F 


107 


CLRA 






7865 


64 9C 










79 9E 


5F 


109 


CLRB 






7867 


5E F6 










799F 


ZO 27 


109 


BRA 


REST 




7S69 


59 A2 




* 


J 




79 A 1 


84 IF 


tlG 


NOTEi ANDA 


II«1F 




7S6B 


■54 9A 










79A3 


44 


HI 


L5PA 






7S6D 


4F DA 










79A4 


24 Ol 


112 


BCC 


INCNT 




786F 


4B 5F 






i 




79A6 


40 


113 


NEGA 






7S7i 


47 24 










79A7 


A@ 22 


114 


I KCNT ADDA 


2pY 




7873 




45 


rBLBi 


FDB 


RPTBLl 


79A9 


A7 22 


ii5 


STA 


2,Y 




7373 


78 97 










79AB 


SF 


116 


CLRB 






7875 


— 


46 




PIMB 


3 


79AC 


5C 


117 


GETOCT INCH 






7879 




47 




FDB 


XCMRlpRPTBLl 


79AD 


81 OC 


118 


CMP A 


Itl2 




7978 


78 Ol 










79AF 


25 04 


119 


BLO 


OCT 




7a7A 


78 97 










79 Bl 


80 OC 


120 


SUBA 


M12 




78 7C 




4B 


TBLE2 


FDB 


RPTK^2 


7^B3 


20 F7 


121 


BRA 


8ET0CT 




797C 


78 CJ 










79B5 


30 9DFEA2 


122 


OCT LEAX 


TBLEjPCR 




797E 




49 




HUB 


3 


79B9 


34 04 


123 


PSHS 


B 




7881 




50 




FDB 


XC«P2pRPTBL2 


79BB 


48 


124 


LSLA 






7881 


78 13 










79BC 


EC 96 


125 


LDD 


ApX 




7993 


79 CI 










79BE 


6A E4 


126 


GtTNTE DEC 


»s 




7885 




51 


TBLE3 


FDV 


RPTBa_3 


79C0 


27 04 


127 


BE8 


GOT IT 




^885 


78 EB 










79C2 


44 


128 


LSRA 






7837 




52 




RMB 


3 


79C3 


56 


129 


RORB 






■^99^ 




53 




FUB 


XCMP3,RPTBL3 


79C4 


20 FS 


130 


BRA 


tS^TNTE 




788A 


78 25 










79C6 


32 ^1 


131 


GOT IT LEAS 


1,S 




788C 


78 EF 










79CS 


AE 25 


132 


REST LUK 


5pV 




783E 




54 


TBLE4 


FDB 


rptb;L4 


79CA 


ED DB 


133 


STD 


+*B,K 




7a8E 


79 15 










79CC 


EC 23 


134 


LDD 


3,v 




7990 




55 




RMB 


3 


79C«£ 


E3 E4 


i35 


ADDD 


iS 




7893 




56 




FDB 


XC«P4pPPTBL4 


79 DO 


ED 84 


136 


STD 


P>< 




7893 


78 37 










79D2 


35 90 


137 


PULS 


XpPC 




7895 


79 15 










^9D4 


AE A4 


139 


GTDYTE LDX 


.V 




7897 




57 


RPTSLl 


RHB 


42 


79D6 


EE 84 


139 


NOT END LDU 


pX 




79C1 




58 


RPTBL2 


RHP 


42 


^9De 


HA3 02 


140 


CMPU 


2,K 




78EB 




59 


PPTBL3 


RNB 


42 


79IJB 


25 19 


141 


BLO 


NTRPTE 




7915 




60 


RPTBL4 


RNB 


42 


79DD 


A6 06 


142 


LDA 


6pX 




793F 


31 8DFF30 


61 


NEW I 


LEAV 


TBLElpPCR 


79DF 


27 OD 


143 


BE49 


CONT 




7943 


20 10 


d2 




BRA 


NEXT 


79E1 


4A 


144 


DECA 






7945 


31 SDFF33 


63 


NEU2 


LEAY 


TBLE2,PCR 


79E2 


26 OA 


145 


BNE 


CONT 




7949 


20 OA 


64 




BfIA 


NEXT 


79E4 


30 19 


146 


LEA^ 


-7pX 




794B 


31 8DFF36 


65 


NEW3 


LEA¥ 


TBLE3,PCR 


79E6 


AF A4 


4 47 


STX 


.V , 




'?94F 


20 04 


66 




B^A 


NEXT 


79Ee 


AC 27 


148 


CMPX 


7,y f 




79Si 


3i 8DFF39 


67 


NEU4 


LEAY 


TBUE4 , PCR 


79EA 


24 EA 


i49 


BHS 


NDTEND 




7955 


86 7D 


69 


NEXT 


LI^A 


l**7D 


79ec 


35 FO 


150 


PULS 


X,U,¥,PC 




7957 


B7 FF02 


69 




STA 


*FF02 


79EE 


A7 06 


151 


CONT STA 


6,X 




795A 


B6 FFOO 


70 




«_DA 


*FFO0 


^9FO 


EE 04 


1^2 


LDU 


A,X 




795D 


84 50 


71 




ANDA 


11*50 


79F2 


EF 84 


153 


STU 


,X ' 




^95F 


26 02 


72 




BNE 


NEXTOK 


79F4 


20 EO 


154 


BRA 


NOT END 




796! 


35 90 


73 




PULS 


X,PC 


79F6 


A6 CO 


155 


NTRPTE LDA 


,U+ 




7963 


34 lO 


74 


NExroK 


PSHS 


X 


^9F9 


27 Q3 


156 


BE^ 


REPEAT 




7965 


8D 6D 


75 


NEXTVL 


BSR 


QTBYTE 


7°F^A 


EF 94 


157 


STU 


»x 




7967 


44 


^6 




LSPA 




^9FC 


39 


159 


RT9 






7968 


24 OB 


77 




bcc 


NOTE 


-^^FD 


30 07 


15^ 


REPEAT LEAX 


^.^ '. 




796A 


91> 69 


78 




BSfF 


GTBYTE 


^9FF 


AF A4 


J6a 


9TX 


-Y 




796C 


A7 22 


7^ 




STA 


2pY 


7A01 


37 02 


161 


PULU 


A 




796E 


8D 64 


90 




fiSft 


GTBVTE 


7A0:3 


A7 06 


162 


STA 


6^X 




7970 


A7 eciE 


91 




STA 


*1E,PC 


7A05 


IF 30 


163 


TFR 


U,D 




7973 


20 FO 


82 




BfTA 


NEXT^L 


7A07 


A3 Ci 


164 


5UBD 


,U+ + 




7975 


44 


S3 


NOTE 


LSRA 




7A09 


ED 84 


16^ 


STD 


,X 


, 


J 
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Listing 5 continued 



7A0B 

7AOD 

7flOF 

7A11 

7A13 
7A15 

7A17 

7fllV 

7AID 

7A1F 

7A22 

^A23 

^A25 

7AZi 

^AM 

7flZA 

7A2C 
7A2E 

>A30 

7A32 

^A34 

7 A3 6 

7 A 3a 

7A3A 

7A3C 

7A3E 

7A^0 
7A^2 

^A44 

7A45i 

7A47 

7A49 

7A4B 

7A4D 

7A4F 

7A51 

7A53 

7A55 

^A5^ 
7A5« 

7A5B 

7A5D 

^A6t 

7A63 



IF 30 

A3 CI 

EF J9 

FD 02 
20 BF 

IF B@ 

A7 0D009F 

IF 50 

a3 7A1F 

5D 

27 Ol 

39" 

SB 7© 

IF SB 

T>6 7B 

DD 73 

97 70 

97 7A 
t)i^ 84 
DP 7C 

97 e3 
DD a? 

97 9 A 

97 SC 
97 93 

AC 

D6 96 

ID 9C 

97 95 

9B 03 

97 49 

SB 01 

97 4C 

SB Dl 

97 4F 

SB 01 

DF 73 
31 BDO05F 
SO 7F 
34 03 



J 66 
167 
16B 
1&9 
ITO 
171 
172 
173 
174 
175 
176 
177 
17& 
179 
180 
131 

182 
1S3 

164 

ISl^ 

166 

1S7 

ISS 

189 

J 90 

19i 

1^2 
193 

194 

*95 

196 

197 

19S 

199 

200 

201 

202 

203 

204 
205 

206 

207 

2oe 

209 



STD 

TFR 

SUBD 

STU 

STD 
BRA 

START TFR 
STA 
TFR 

COHP SUBD 
TSTB 
BFQ 
RTe 

OK ADDA 

TFR 

Lllfi 

STII 
STA 

STA 

LDB 

STD 

STA 

STA 

LDB 

STD 

STA 

STA 
STA 

4 INCA 
LDB 
STa 
STA 
ADDA 
STA 
ADDA 
STA 
ADDA 
STA 
ADDA 
STA 
LDU 
LFAV 
SUBA 
PSHS 



4,>C 
li,D 
^U+ + 

^^TEND 
DP, A 

DPSTO, PCR 
PC,1} 
MCOMR 

OK 

flS7a 

ApDP 

<«7B 

<*73 
<*79 

<«7A 

<te4 

<«ei 
<*a3 
<*aD 

<«SA 
<*93 

<*9fi 
^1 



<*95 

113 

<*49 

ttl 

<*4C 

Ml 

<*4F 

ttl 

<»73 

TUNES p PC R 
lt*7F 
A 



7A65 


F6 


0076 


7A(&e 


C6 


OA 


7A6A 


3D 




7A6B 


31 


AB 


7AiD 


C6 


04 


7A6F 


AE 


Al 


7A71 


AF 


C4 


7A73 


AF 


44 


7A7 5 


A^ 


C4 


7A77 


AB 


E4 


7A^9 


A7 


44 


7A7B 


A7 


CI 


7A7D 


AE 


A4 


7A7F 


AF 


C4 


7Aei 


Ad 


C^ 


7AS3 


AE 


E4 


7AS5 


A7 


C4 


7AS7 


B£ 


0077 


7AeA 


A7 


4-1 


7A©C 


33 


CB^S 


■^ASF 


5A 




7A90 


26 


DD 


7fl92 


32 


61 


7A94 


iA 


50 


7A96 


B6 


FFDl 


7A99 


84 


F7 


7A9B 


B7 


FFOl 


7A9E 


B6 


FF03 


7AAi 


B4 


F7 


7AA3 


B7 


FF03 


7AAfi 


B6 


FF23 


7AA9 


BA 


03 


7AAD 


D7 


FF23 


7AAE 


SE 


0000 


7AB1 


9F 


Oi 


7AB3 


9F 


13 


7ABS 


9F 


25 


7AB7 


9F 


37 


7AB9 


9D 


00 


7ABB 


S6 


00 


7ABC 






7ABD 


IF 


BB 


7ABF 


39 




7ACO 






7CO0 







210 


LDA 


>«76 


211 


LDB 


IttO 


212 


MUU 




213 


LEAY 


DpY 


214 


LDB 


N4 


215 LOOP LDX 


• V + + 


216 


BTK 


,Lf 


217 


^lYs 


4pU 


2ie 


LDA 


pU 


219 


ADDA 


iS 


220 


STA 


4pU 


221 


STA 


.U+ + 


222 


LDK 


*v 


223 


STX 


iU 


224 


LDA 


*u 


225 


ADDA 


*s 


22& 


STA 


,U 


2^7 


LDA 


>*77 


226 


STA 


4,U 


229 


LEAU 


40, U 


230 


DECB 




231 


BNE 


LOOP 


232 


LEAS 


1,6 


233 


ORCC 


1t«50 


234 


LDA 


*FF01 


235 


ANDA 


#«F7 


236 


STA 


♦FFOl 


237 


LDA 


*FF03 


236 


ANDA 


*i*F7 


239 


STA 


*FF03 


240 


LDA 


*FF23 


24 i 


DRA 


MB 


242 


STA 


•rF23 


243 


LDX 


HO 


244 


STX 


<«1 


245 


STX 


<*13 


246 


STX 


-f*25 


247 


STX 


<*37 


243 


JSR 


<0 


249 RSTDP LDA 


ftO 


250 DPSTO EOU 


#-1 


251 


TFR 


A, DP 


2S2 


RTS 




2S3 TUNES RMB 


320 


254 ZZ2 END 


START 



Listing 6 



CLE-ftP^00,lrH"FF:L-l:FnRI-|rH7ei0 Tni.-H7e9i 5TFP30 ■ C-0 : FAR J-T Tfll + 1 9 : RFAnil*: ft-yftl 

^■M1"+A»>:C-C: + A:P0rEJ,ft:ME?<TT:PFADfl*^IFr^>VAL r^fcH-*AtHHFWPftINT-FPpnp TW I T hFF " I ■ 
FWDELSFL=L+ 1 : M€XTr 

1 F0Pr-EiiH793F T0L'H7ABF 5TEP?ri : C=Cl FHRJ^f TPf ♦ I ?: PFADA*: A=VAL < "^ItH- *ft¥:i ; C 'C *Al PHI^F 
JpA:hJE>^T7:F£ADA+:IFC<>VALr-LH«*A«l>THEMPPlHT-FPpnp IM LIME- 1 :FHnPLSFL:r| +t:NFXTtlR 
PINT -ALL nATA CORRECT - TNSEPTlHG ^HHE Vf%VES PLFAqF WATT" 

2 FCIP I =0 TOS'S^ I A--S2+ 3 1 . -HI: I M 1 3 . J ^ 1 5^# I / I SB ] ; FOP T=feH ■'COri mfi-H --Fr^f, ^ TEP?-^!^ : prWP I ^ T , 

A:NExtj^t:ppint-nou you can sawe thf ppor>Prt.M Tn njSH' np tape as you wi^h.«:ppikt 

' |rH7eOO-:PRIHT"EWD flCDPE^G ^ feHTFF* i PPTNT "EXFC ADPPFSS ^ h¥^^fiti7 



'STftPT ADDRESS 



-S PPTNT"NR. CALL IT ' lUICEHO^ ' " : Ef-JD 

A DATA HC.OOpOO,2i,ni,l'',Oi,3-,CC,00,aO,C3,On,oo,TH>,0'^,oT.^4fl^p^^<>n,nflFA 
^ HATA 0Cip2i,O3, lT,01,2fi,cC,OOpOO,C3,00,00,TIiiy,lB,oT.^4X>,8C,On,on,26,04e«* 
6 DATA Olpl-'jOl, IF, CC, 00, 00, G3,OO,00,DD,ZD,Q^, TO, ac,nf>, 0^,76,^1, |-,0-iB^ 
^ BATA Ol , 13, Cr , 00, 00, C3, OQ, 00, D&, 3F, i^^, ^:S, Ssij ^C , f>f>, BB, "^tf, OO, BB, ^E , 0-?4C 
S DATA OO, BE, ^F , 00 , Br>, FF , 30 , 30, 1 , nE , DO, Bd, flC . ^E , C^ , ^-^, A-J, ^0, EE , *ft, OPfl^ 
" DATA ^^**fli='Cp5£pJ^fipS=?.A2p34p«Ap4F,DA,4B,:iF,fl-^,24p7@,=-',or>,on,00p0H31 
to DATA ^e,Ol,^a.a7,78,ClpOO,0Op00p7flpl3,^S.Clp-'SpEEpOn,n0p0Op^Sp35.O68^ 

11 DATA 7e,EBp7*pl^,00,G0pOOp7e,3^p^*5pl5p0Ci,00p00p0O,00»00p00p00p00,012E 

12 DATA :51,SDpFF,3O,2q,10,ll,eii,FF,J3,20,0Ap31,eD,FF,3ii,2npf5^,3J.8D,A-?0r 
1 3 DATA FF p 3", Si, 7U, B7, FF, OJ, B6, FP, On, 94, 50, 26, 01^, 3S, *^^, 34, lO, 8D, AD, ORft^ 
14 DATA fl4p24,0B,SD,AB,fl7,22,SD,Afl,A^,3C,ir,ZO,F0.fl-l,34,ZJ,A^,eC, tD,0"^5C 
tS DATA 4Fp5F,ED,23, SD, 53, BJ , FF, 36, OB, ^A, E6, @C, OB, 3D. E3, 33, ^D, 23, ?r^, 0936 
id DATA EFpC6,.50,3D.E3.?3pEBpZ3,.ei.00,eip3F,2i,O4p4Fp5Fp?0,?^,e'1plFpO^AO 
17 BATA 44p2-l,O1.40pAfi,2?pA7,22,^Fp5C.fll,0Cp25pO4,en,0Cp20pF^,3Ci.eDpOdlO 
le DATA FE,A?p34pCi4p4S,ECpS*p*ApF4p2:'p04p4^ip^6,Z0pFe,3SpAi,AEp25pFllpOi?lHi 
IP DATA 0B,Et:p23,E3pE4,EB,04.35,90,AE,A4,EEpS4,ll,A3,02,3Splo,fl^,06,09^i 
20 DATA 3^.0Dp4Ap2i,0A,30,lP,AF.A4,AC,?-^,34,EA,3S,FO,A^,06,EE,Cl4,EF,O^DE 
^1 DATA e4,2OpF0pA6,GO,?^,03,EF,B4,39,3O,O7,AF,A4,3'^,O3,A^,06,lF,3O,O^^F 

22 DATA '^3pClpED,e4,ED,0-l,lF.30pA3,t:i,EF. l^,En,O2,2iDpBFplF,BB,A^,eDp0ft5A 

23 BATA OOp?F,IF,50,B3.^A,lF,5D,27.01,3*,BB,78. lFpHHpDi.^BpDD,-^3,»^,0^rD 

24 DATA 7a, 97, 7A, Di . 04 , DC p 7C , ■?7 , g 1 , «??, B3 , Pi , SD p DD p 35 . 97. eA p 9^, HC p ^-> , nC^E 

25 MTA "*'tC.Ddp9^fipDD,eEp97,95paB,03p97p^P,SB,01p?^p4C,aRp0ip^^p4FpO°31 

26 DATA eEr01p*7p52pDEp73p31,8Dp00p5Fpao,7F,34,O2,B6,00p76,efipOA,3D,0751 

27 DATA 3l,AE.Ciip04,Ae,Al,AFpC4,AF,44,A6,C4,AB,E4,A7,44,A7,Cl,AE,A4,OBF<J 
2S DATA AF p C4,AA,C4,AB, £4, A7,C4, 86,00,7^^,^7, 44, 33, CS, 36, 3A,2i,DD, 32. OAAl 

29 UATA 61 p lA,50,fl6,FF,01,e4,F7,B7,FF,0l,Bi,FF,03,e4,F^,B7,FF,03,S6,OB55 

30 DATA I^F,23,eA,oe,B7,FF,23,eE,00,0O,¥F,01,9F,l3,¥F,?5.=JF,3^,?D,OO,f>7A4 

31 BATA S* P 00, IF, 68,39,00, 00, 00, 00, OOp 00, 00, 00, 00. 00, 00, 00, 00,00,00, 016=^ 
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Listing 7 



Listing 8 



E 1 Ui^t ^DX rtltD PPE ^^ f\ VEY ^ 3 HQ TnpON : ALIUT OON " GDSUB* t fyvU I ODFF : <!l n Ann • TMKF PH ^ - ■ P T N 

rttr^l] iPHOD^fi^l^LS^PPIHTeS^-l.-fLEA^E UftIT - ^ptttHfi UP IHF 
FORHS. " 



THTTTrtL "ftA*^F' WAVF 



:FQPI^EfiT021:PPIMTCHPf 1B3T-l5lA+in 



SAWTOOTH", -2. TPIflHeULAP", -T. 5INF', 



I I5-PEEK i ^B7l *?-56+PiEEK MBS ^ : PCL5 S SGPEEM* 1 : Fnpy-fltn J^j PFADT , P^ ^ri*?UBG : NF>^T ; nOTOn 

5 P0KFft.-H?6Z9 p tM3n * U : T F T -CI THEHrt* r U ^ ^ - 5?UAPE " *9TP-fi (PS" PflrEI'HSnSO 1 , P : F J^FC t.HSi^'l Pt *IF 

IFT - E THEN A* ( II 3 - - 5 AWTHOT H ^ : PflKE bH ZfiSB , 1 : E yiFrtH^i^ ? EL SF I FT -^T NEHft* 1 U 1^ - f P T AriiilJL rt 

P - : POKE t H?6?B , O : E hf FC f. HZ6 7^ 

Z 1 FT - ^THEHPETUP hFi. 5E rt t ^ U I - - ^ T MF - -^STPt C P J : >i-l.«3flCin * «1FZTi A : FOP I -n f n?^? : Pnr F T * "^ 1 7fl 

4^ 12^. 5#S In < 3. J fl 15a*P# r / I 7S |i : Pieyi : RETufPi 

fl CL^; PRINT "THf rURPENT BASE WAVES ARE I - " E PP INT : FiflPI ^OTOIS: PPrNirHP+ < P I I + b ; A* [ | 

1 , -"I ]MEyT:FPIHT:PETUPN 

5 CL5: PRINT *THt *tMPPEMT BUILT WAVE5 APE 

, "^i :NE>tf JPPINTSPETOPK 

A POKE I 43 p 1 r E VC r flS053 : A*- I Nl^ E TT : I F Ali:^ " * TMENiFLSEPP TUIPN 

^ CLSIPPIMT-PDSITIOM THE TftPF" rrtOIDRON: ftUftlOON: INPUT *F ElFhame - ifh^Z lPi,Ptitfv^[ -^miH 

EN"^et.SEMDTOROFF : AEPDIODFF: PETURH 

S Pf?IHT*UQuLtl YOU LIKE m "B*- rf/Nl '^ 'I 

■» GO^UBd : I Fft»- ■ Y • QPA*= - H - THEMPR INT At .' PE T UPMEL SE« 

JiO INFUT"UMICh - SAi IFA^ JDPA'^MV rH^H]aELSE>l"'y4^1rt-i ]#Z56:RETl>PN 

n PRIHT-UHrCH CHANtMEl <1-4> ^ -i 

12 G<iSUB6:IFA*':-E-nPA1^^-4'-THEH12EL^PPlNTA*:y'.fcM"»BaO+VAL<ft*»+25fi^RETUR« 

13 CLSlPRIWT^1fl,-l1EHU-:PPTNf»*^i,-f?, ALTEPrt " 0A5E' UAWE . - : PPI NT^ 1. BuILd' A HEy 
WAUE.-:ppint- 2. UfEw A WAVE. ■] PRINT- ■%. VTEU THF fl WAVES IM U^F,-; PRINT- ^ 
U5E ft UAUE OH A CHANNEL. ':PPIMT- 5. PLAY A TVNE . " 3 PR! HT^ 6, SAVE THF BUILT lift 

VES. ■■ 

14 PRINT- ?. ^flVE THE BftSE UAUES, -; PRINT - S. SAVE THF iMi^^BUy. UITH ffs N 

EW UflVF PnPliS, '■SPRINT* °. LOftD SOME WAVES .- r PRINT : PR TUT-WHAT MFxT ^ "5 

1^ lSn5UB6:IFA*<"0''frf?At'.-'J-THEN15ELSFn«VAL<A*|4lGClSUB16,21^2*^32 33 3° 43 4:^ 44 j 
5:gOT013 ■ » P - P---T,-. 

lA G01iUP-i;IMPUT"ALTEP WH|r:H (lliU - ! A: tFA^ lOPft> IdTNFUl^EL^W^A- | ; PPIMT^PLEA^C 5 

tE.ECT THE NEW Ttpf :-" p PRINT "0 . SOUARE % * 1 

■WHICH fd-3] -^ -i 

17 OOSUBfi] IRA*-- * e-rtt*A«> -3- THENl ■'Fl.SEPRINTA*: T=VAL ^ ft*? 3 IFT- irvPT = ZTHEN20ELSCCL^ 

JS IFT TNFHTNFUT -HARMONIC 1l-l^^ ■ p P I IFPf | DRP> 1 6T^+■£^I I HEL5E20 
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r L L b^gi n a hy m n of p raise to th e hard work- 
ing Sandra Sharkey, wha will soon be pro- 
ducing as many magazines as she has 
children (five so far, but only two 
magazines,.., yet). Adventure Probe has 
been going for some time now, a general 
for u m of hi nts, tips, sol ut io ns and lette rs a nd 
gossip all about adventures. This has now 
been joined by another magazine called 
Soothsayer, which is TOTALLY maps and 
solutions. Nothing else, just maps and solu- 
tbns. Now I know that some of you may 
disapprove of this sort of thing, but if that's 
the case, t hen why do you keep writing to m e 
for help? Personally I'm all for it, and if you 
want lo see a sample issue of either 
Soothsayer or Advebtum Probe Ihen send a 
q u id to Sandra at 78 M e rton Road , H ighf ie Id , 
Wigan, Lancashire WN3 SAT and a 
magazi n e w i 1 1 be w i ng i ng its way bac k to y o u 
before yo u ca n say Colossal Cave. Prov id ed 
t h at s h e's n ol play i ng poo I or d own th e pu h 
Where were you at the last pool delegates' 
meeting , eh, Sandra? 

M rs Webb of L i verpoo^ a p pea rs to be h av- 
i ng trou bl e I ocat i ng h i nts f o r Fishy Strs/ness, 
so here we go, courtesey of Saiamander. By 
the way, Mrs Webb, I sawwhat was crossed 
out on your envelope, just why is a person 
interested in Fishy Bu^irjess when the comt- 
pany name that was crossed out is Shrimp 
Manufacturing? Fish salamanders and 
shrimps^ oh well, this will put them in their 
place... 

1) Everything around here starts underwater, 

which is all right if you don't mind looking like 
a prune. 

2) Don't go too far from the island 

3) Laser pistols are really cutting weapons 

4) Don't be afraid of the dark. 

5} Shellfish are great music lovers, but 

Qctopussys prefer cake. 

6 J Those seahorses are too fat already. 

7) Scrolls should be read in the right light. 

8} The strangest things are said behind 

thrones. 

9) Frog-kings aren1 that dumb. Their harems 
are well hidden. 

10) it's not easy being green, so be 
affectionate. 

The hake's progress? Ought to be a dab 
hand by now. Sorry. I said that on porpoise. 
Ahem^ Back to the land of adventures 
again, and more hints asked for. This time 
the game is Madness and Mir}otaur, the 



person is J. Edgar of Windsor (posh! I 
wonder I f he cou Id introd uce m e to Lady D i ) , 
the company is Dragon Data, so here we 
go . . 

Ask the oracle 

1)The oracle tells you what you need to kill 
creatures; ASK ORACLE to find out what 
you need, get the weapons and kill 
creatures. 

2) You must TfE HYDRA with the ropes 
before you can kill it. 

3) You can OPEN CRYPT only if you are at 
peak strength and holding nothing. 

4) The d rapes i n th e room wi th the n arcissus 
plants h ave a 1 6% chance of open i ng — you 
get only one chance to OPEN DRAPES 
each game ( PfG tal k i n g — t h is is th e sort of 
stupid problem that should not exist in an 
adventure), 

5) The sprite will cause any object on the 
grou nd i n h i s room to be rand o m(y rel ocated . 
Th e vial wil I prevent t h i s, as wi 1 1 p I aci ng o b- 
jects in the 'music' room on the first floor. 
6J When the 'wallsglow an eerie col our' turn 
off the lamp and LOOK. 




7) You mu St PLAY FLUTE i n th e ' music' room 

a n d h old parch me nt to see the ledge. The n 
use rope to CLIMB LEDGE toget a treasure. 

8) Many hard to find places may only be 
reached by jumping ie JUMP PIT JUfWP 
HOLE. JUMP POOU JUMP MIST, JUMP 
UP. JUMP DOWN, or JUMP 

9) Use OKKAN to learn the secret of the 
glowing rocks. 

10) You need the FOOD (1st fioorj and the 
MUSHROOM (3rd floor) to learn the first 
spell. 

11) Use VETAR to recover the lamp if it is 
blown out of your hands, then turn it on. 

12) The URN contains oil to fill the lamp. 

13) Once alt the spells are learned, some 
pools of oil maybe found at random. 

14) AKHIROM will causethescarabtoglow. 
A g lo wi ng sc arab will keep you f rom g etti ng 
h u rt (m ust take one to the p ub with me on Fri- 
day nights). 

15) Dimly lit rooms on the f iirst floor may re- 
quire a lamp to see everything, 

16) LOOK POOL works in one room, 

I don't know about you, but ! didn't like that 
game at all^ as it relies far too much on 
random events. I'm all in favour of random 
things happening, as they do in real life so 
they must in adventures, but this one was 
takiing th i ngs a b it too far. What do yo u thi n k ? 



Letter time 

PuNs a letter from the pile, and finds the 
name N iek Welham staring at h i m . N ick I Ives 
at 27 Duke Drive, Clap ham. Bedford. Bed- 
fordshire MK41 6DE, and can offer help on 
the following thousand or so adventures: 
Aquanaut 471, ice Kingdom, Towers of 
Doom^ Tf&kbo&r, franklins Tomb, Caverns of 
Doom, Juxtaposition, E! Diabiero, Dragon 
Mountam, LostinSpacQ, Calixto Island and 
Return of the Ring. SAE as usual. 

Ba rte r I n g time, fol ks , beca use N i c k g oes 
on tosay "If anyone hasany of the following 
adventures I would be willing to either swap 
or buy them: BtsckSBnctum, Shenanigans, 
Wings of War, Mansions of Doom, or any 
Scott Adams adventure". So there you go, 
you can barter away to your heart s content. 

Two of the Scott Adams series of games 
we re the second and third adventures that 
I ever played . and the^^VJewAdventureland 
and Pirate Adventure! Cotossal Cave was t he 
first, by the way. Anyway ifanyonecan cast 
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their minds back BDU (Before- Dragon User) 
to 197S they may reiri ember an issue of an 
American magazine called Byte which was 
devoted to ad ven lu ros . I n it th e re was a com- 
plete irsting. in Basic tor Pirate Adventuml 
What woufd peopte give for a copy of tliait 
now, f wonder, 

Don t all write in aski ng for a copy f mm me, 
because I inaven'tgot one. it disappeared in 
a house move, much to my intense 
annoyance. 

Scott Adams 

I think there must be two categories of 

peopie as far as Scoit Adams games are 
concerned: in those early days, with only 
Colossal Gav& to com are him against, I 
marvelled at how he could possibly fit an en- 
tire adventure into the computer's memory 
ail at Once. Then, as adventures progress- 
ed , I beg an to wonder why he d id n't prog res6 
as well : even the most ardent fan has to ad- 
mit that his room descriptions are not par- 
licu i a riy atmospheri c. And lool< at t h i ngs I i ke 
Th&HuIk 16 locations, and you spend most 
of your time digging over and over again to 
find umpteen games? Okay he might have 
had to pay a lot of money for the rights to the 
character, but dear me. Sp/derman. too, a 
popular character but a not very brilliant 
adventure. And yet, the man did a lot to 
pCFf>ularise adventures so we can't be too 
h ard on hi m . If it was n't f or h i m and the team 
behind Infocom we might never have had 
adventures on home computers at all. 




Looks th ro ug h rest of I ette rs, requests fo r 
hei p and hi nt sheets, so I sh al I take the ri sky 
step of printing the rest of the Syzygy soiu- 
tfon, since I stilt get millions of letters about 
it. Well, okay, i exaggerate slightly, 
thousands then. Without the benefit of a 
wonder memory I cannot recall whether it 
was the November or December is$ue 
which featured the first ten steps of the sotu- 
tion (and in case you're wondering why I 
don't just look it up it's because this is being 
written before I've seen either of those two 
issues, and our beloved editor has the power 
to print or not to print, as she sees fit) {ijust 
prim th&se things, I don 't remember fftem/ — 
£tf.), up to htaerb ruoy gnidloh and entering 
the corridor. This is the rest of them, so don't 
read if yoy don't want to know... 



1 1) G o to th e oth er m ain co m pu te r and look 
at screen. 

12) Go to the transporter and enter co- 
ordinates for planet (see below). Be sure 
to save game here so that it can be 
returned to later in the event of a disaster. 

13) Go to the plant and fall off the cliff. 

14) Listen, and if you can't hear anything 
then go back to step 12, reload, and repeat 
until you can hear something. 

15) When there is a sound. GET COM- 
MUNICATOR and USE COM MUNICATDR. 

16) Enter co-onJi nates for emerald. 

17) Get emerald and return using 
communicator. 

IS) Go to Danh Vader by the transporter. 

19) Kill him. 

20) Return using the communicator again. 

21) Go to the lift and press the button 
twice. 

22) Go through the forcefield. 

23) THE END 

Note: don^orgetto breathe at places other 
than the airless corridor from step 10 
onwards. 

Co-ordinates for transporters: Planet 
0-4-1-5, Emerald 2-7^3-0, Vader 1-6-0-3. 

For each place enter each number by 
pressing that number and at the end of the 
row you must PU LL LEVER. 

The problem of getting lost in the large 
forest with the strange light is solved quite 
simply by not going there! 

End of solution, end of game, end of 
column! See you next month. 



PULSER 
SOFTWARE 

36 FOXHILL. HIGH CROMPTON. SHAW, OLDHAM 0L27NQ 
Telephone: {0706) 849189 



Copvcat . . 
Discup . . . 
Disi{t>ase . . 



" Comfioser 
Compaiilon . 

* E^Pea . . . 



UTiLi-riE:^ 

Daiabase for catalog uinp magazine 
articl&E. DU a Upim files avaiial^le 
Tape^ available on raqu&st. 

Simpli1iEs2-driye copying 

FrseslsTgraphic|3agE.64k 

"No typing" prog, tt^calalogue ALL 
yDLjrdl;sksDfivuare 

'tlomposer" graphic add-on 

2D ragtime 5 jazz pieces 

"Reqwes Mtroiieai's "Composer" 



Starahip. Wildest or D jn^eon Destiny. DDos/Tap« 



DDOS/DELTADfSK 

DUorUpl £199 

DUaUpd. E6.M 

Oragondos E2J9 

Dfagorrfos t1J9 

Dr^jondos tz.49 

DDos/Tape 13,49 

DDos/fape £1.99 



AlUtiree £8.49 
each £149 



Neiv from 




Hs\i<f Adventurig . . , Matssiwe rra// 1 70k graphs; spectacle ! Draflondos £7,49 
With brand new "On-Screen Examine 
feature!, DraaondQS only. 



PLEASE ADD 50p PSPfor U.K. ol C1 25 outside UK, 

CHEQUES SHOULD BE MAOE W\YABLE TD PULSER SOFTAWARE 

SEND S.A.E. FOR FURTHER DETAILS ON JUIY ITEMS OH FDR A FUU LIST 



ZOnOKA 

Can you ruJe an island? 
£2.99 

ROl_ LA-BALL 

Help the Rofla-Ball defeat the Cubes 
£3v9d. 

MUSIO MAESTRO 

Enables you to compose musical masterpieces 

directly onto the stave, then play the music 

independently of the program 

£4.95 

R, & A. J, Preston 

KINGS HALL COURT, 

ST. BRIDES MAJOR, 

MID. GLAMORGAN CF32 OSE 

Telephone: 0656 880965 

-Access and Barcia/card accepted 
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Write: ADVENTURE 

Pete Genard gets a game gang together 



LAST month we had the minor problem of a 
dead Dragon, and hence no pnogramming. 
The month before that, however, Td said that 
we'd be tal king about I ntrodu cing ch aracte rs 
i nto a gam e^ a nd n ow, wit h a h appy Drag on 
once more by my side^ that's precisely what 
we're going to be doing. 

Jn the October is-sue of Dragon User we 
touched on sitnple, individual GharacterB 
who performed simple, individual tasks = 
They either attacked you, or stole things 
from you, or perhaps solved a riddle or two 
for you by carry i ng t h i ngs . acce pt i ng t h i ngs . 
performing some task that was beyond the- 
talents of the main hero of the adventure — 
you! They might have been able to reach 
someth ing you cou I d n 't or possibly th ey h ad 
th e ah i I ity to s wi m ac ross a pi ran ha-inf ested 
lake, but whatever it was it generally con- 
sisted of something thai was pretty 
straightforward. 

In short, they didn't neatly do very much, 
and pmg ram m ing that so rt of ch aracte r i nto 
your ad venture is really quite an easy thing 
to do. More complicated are advanced 
characters o r g rou ps of ch aracters, althoug h 
I noticed that the thirteenth issue of Ad\/&n~ 
ture Contact {once a local adventure 
magazine, now moved down to Bourne- 
mouth) did touch on this topic by giving us 
one way of having an individual adventurer 
join or, of course, feave a group of people in 
the game. 

However, there we had the group be- 
having very mochasone would expect an 
inanimate object to behave: rt was shunted 
from one room to another, and didn t really 
play m uch part in the game, other t han allow- 
ing someone to mingle and perhaps achieve 
something that would be impossible for a 
more conspicuous person roaming about by 
themselves. 

So this month we'll be ^ooking at more 
'human' characters, or at least characters 
that have a touch of personality about them, 
with perhaps a brief n ad in the direction of 
having lots of characters, time and space 
permitting of course. 



Single Characters 

J 'm ail for making adventures as realistic as 
possible, and just as in real life we wouldn't 
ex pect a ny on e to ca r ry mo re th an a bo ut s ix 
bulky objects at a time, that is the limit we 
wou Id i mpose on th e program . Bu t, it does n't 
seem to make sense to allow the person to 
carry anything else because he's holding too 
much. Bearing the immense load of six 
sheets of paper and failing tc have the 
stren g th to pick u p a key is clearlly ridiculous, 
as is the equally absurd situation of being 
able to take the strain of. say, six hun- 
dredweight bags of coal. So. objects are 
given ratings which relate to their weight, the 
player is given a strength factor, and as his 



strength goes up and down during the 
CO u rse of the game he can carry more or less 
objects , All the t i me, thoug h , the obj ects th at 
he can carry have a practical Ifmit imposed 
upon them: walk around with five hundred 
sheets cf paper a nd if yo u want . ju st on e bag 
of coal. All of this brings us to one vitally im- 
portant factor that we can give our intelligent 
single character, and that is the factor of 
strength. 

M aki ng hi m stronger t han th e ad ve ntu re r 
means that he can carry something thai the 
adventurer can't, and thus he will have at 
least one thing to do in the game. Perhaps 
it might take two of you to carry a particular 
object from A to B: get our friend to help 



Help Offered 

I nte I tig e nee, wh ic h is ob vio us I y som eth i ng 
yo u 11 n eed to solve th e g a m e Js som eth i ng 
e Ise that we can en dow ou r ch a racie rs wf th . 
It is, after all. one of the traditional six at- 
tributes that are Imposed on players in the 
world of Dragons and Dragons and other 
role-playing games. 

Suppose the player is faced wfth a conun- 
drum. He might have to, for example, water 
a plant in order to make it grow, but the only 
thing he can find to carry the water in is a 
bucket with a hole in it, and however fast he 
runs he always finds that the water has run 
out before he gets there. Clearly the bucket 
has another purpose, since there is nothing 
to block the hole up with, or is there? 
Something else to think about. 

Instead of using the more familiar HELP 
routine, where the program usually prints up 
so me i nane com me nt abo ut not u nd e rstan- 
ding you. or refusing to offer help unless you 
se nd off a posta I o rder an d ta ke ou t a year 's 
s u bscri pt i on to Pigeon Fancier'^ Monthly o r 
something (just imagine ail these blokes in 
bars, eyeing up pigeons, saying tor, I don't 
half fancy that oneX you could have the 
other character offering help and advice 
when asked . Always pro v id ed h e's arc u nd , 
of course, and hasn't got tired and iistless by 
being asked to run around with rapidly emp- 
tying bucket of water. If he sit^ down and 
starts singing about gold, well, that^s your 
problem. 

When I say Vhe', by the way this is not me 
being seKist or anything, I just hate writing 
out ^he orshe' all the time. Use whatever sex 
you feel like, they both have their uses! 
Perhaps you might like to leave rt to the 
player to decide, and adjust everything ac- 
cordingly: lessstrength, more intelligence. 
or however you see fit. Don't all write in and 
complain at once. 

Another of the constraints usually impos- 
ed upon you in a role- pi ay ing game is that 
of dexterity, hand-to-eye co-ordination, that 
ki nd of th i ng . Th u s yo u could easily g i ve Ih e 
p I aye r, and the characte r. a d exte r ily rati ng , 



so that, for example, a player with a low rating 
combined with a character who has a similar 
rating would not spot a trap until they fell in- 
to it, but two characters who are very dex- 
terous cou Id easily dodge life's slings and ar- 
rows of ou trag eo us f ortu n e and g et on w ith 
things much more easily 

By giving the player, and any other 
characters who come into the game, these 
rat i n g s of St rength . i nte 1 1 igence and dexte ri* 
ty. you make the game much more real istic, 
however un-realistic the setting for your 
adventure might be. Perhaps, instead of set- 
ling the ratings for yourself, you let the player 
choose his own, giving him ama^imum total 
of points to choose from. Someone might 
settle for lots of strength, and have little left 
over for intelligence and dexterity, thus en- 
ding up 1 i ke Benny o ut of C rossroads : wh i ch 
is certainly a fate worse than death , as I 'm 
sure you'll agree. 

Other players might opt for lots of in- 
te I lige nee, an d e nd up wit h the st ren gth a nd 
dexterity of a banana skin. The game thus 
becomes far more than a simple 'solve this 
problem, collect that treasure' affair. The at- 
tributes for the characters in the game you 
would, of course^ select for yourself. In 
adventures, as in life, you can determine 
those of other attributes to large extent but 
you can't determine those of people, which 
makes the adventure, like life, all that more 
interesting. 

You might keep these three as three 
distinct variables, each one being affected 
by the various situations encountered dur- 
ing a game. Eating and drinking might in- 
crease strength but decrease dexterity if you 
overdo it Finding a book in a library, or a map 
on the floor, might increase intelligence, and 
soon. 



Character Building 

But all of this isto no avaif if you don't tell the 
p I aye r what the ch a racter act ually looks I i ke. 
Say i ng 'a dwarf leaps out fro m behind a rock , 
and tells youthat his name is Dimli Gloing' 
(knew I'd get him in somehow!) at least 
makes you think of something typically 
d warvrsh, but saying 'a man walks out from 
behind a bou I de r, and tel I s you that h is name 
is John Smith' gives you absolutely nothing 
to go on apart from the fact htat he lurks 
behind bouJders and pounces on unvvary 
adventurers, I'm not implying that you 
la u nch yo u rself into sere e nf u I af te r s cr ee n- 
ful of Barbara Cart I and style pose (heaven 
forbid)^ but you should give the player some 
kind of i m press ic n of h is n ew acquainta nee. 
He might be smiling orsurly, bald or tooking 
like Father Chnstmas, short or tail it only 
ta kes a few wo rds to co n vey t he n ecessary 
information- 
Having done all that you 're in much more 
of a positron to g i ve you r g am es t h at ce rtai n 
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scunething that all good adventures have: 
lots of atmosph&m. It doesn't take massive 
noom descriptions and hologram graphics 
to d o that . Just a I itt I e of com mon se nse an d 
some careful programming will do the job 
equally welL 



Balanced Talents 

A realistic adventure is always going to be 

b&tter (and sell more) than an unrealistic 
one. and one way of d oi ng t hat i s to look after 
your characters. Give them the various at- 
tri bytes and they become alive, playing a 
real part in the game, and apart from increas- 
ing the quality of the game they also allow 
you to set much more ingenious puzzles for 
the player to solve. Never make it impossi- 
ble of course, because even if someone for 
whatever bizarre reason selects an in- 
telligence of zero, they should still be able 
to complete the game. You might like to com- 
pensate tor the ratings that the player selects 
by choosing suitable ratings for your other 
character If the player decides to have no 
dexterity whatsoever you would give the 
other character the ability to carve a scaSe 
model of a s pi der ^s we b w ith a blunt axe and 
a match, thus ensuring that everything re- 
mains the same overall and that every pro- 
bieiti is therefore solveable. One thing that 
wehavenl really touched on, and I'm sure 
this wi II be a topi c dear to ou r beloved edito r 's 
hea rti i s the su bj ect of wo men i n ad ve ntu res. 



Why is just about every adventure devoted 
to the male persona, and then people moan 
because they can't thinkof any original pro- 
blems anymore? Okay, two of the mighty In- 
come ad ve ntu res gave yo u t he opportu nity 
to G hoose between mal a and Female, an d the 
game adjusted itself accordingly. Or at least 
I hope so, playing as a female I never made 
it to the sultan's harem in one of thegames! 
But gen e ral ly speaki ng ou r typical ad ven- 
ture casts the hero as a male of the Rambo 




(I can't sped Arnold whateverisnameis) 
variety, and I'm, sure there's mileage to be 
had in exploring the female role. And not just 
as the kind of female that adventure use 
when promoting Barbarian -type games 
eith er : M aria Wh ittaker m ig ht earn five t i mes 
as much as the prime Minister, but then (as 
t he Mail on Sunday p ut it) she's got f i ve times 
as much on her front bench. Many people 
find that sort of image offensive, and just as 
not all male adventures look like Arnold so 
not all female ones look like IVlaria. 



Conclusion 

I saw it quoted somewhere that around 30 
percent of adventurers are women . Where 
they get these figures from I have no idea. 
but th e re you go. [He's off about figums agajfn 
— Ed )Th u s t here is obv iousi y a lot of female 
i nte rest c ut th ere, a nd as I said it wo u I d give 
you some new problems to ponder rather 
than the usual adventure scenarios. I'm not 
suggesting that you go on an out and out 
feminist campaign, but it would make a 
change. Oh well, having no doubt stirred up 
a hornet's nest I shall retreat quietly from the 
scene until another month rolls by. There 
we'll get back to adding a few verbs to our 
adventure, and give you another insight in- 
to h w agam e is put tcgeth e r P I e nty to th ink 
about, in terms of characters (male or 
female) {What about Luggage? Is this man 
is an objectist?) so until then, goodbye. 



CLASSinED ADS 



DRAGON 32. Perfect Tape 
recorder, books Joysticks, many 
tapes. Delta Dos. Offers to T J. 
Haddrell. 14 Loose Lane, 
Lancing, West Sussex. Tel: 
Worthing [0903) 35107. 



DRAGON B4, Disc drive, Flex 
0/S, light pen, recorder, many 
tapes, discs. Any offers. Tel: 
(0703)442310. 



FRENCH Dragon 64 research 
graphic tablet and contacts. 
Serge Dumont, 269 Rue Jules 
Guesde, 59210 Coudekerqye, 
France. 



DRAGON 64. 2 drives, Super^ 
dos. At Id rea m ed iior/assem bl e r. 
El a 5. Dragon 32, £38. Printer 
control, dumper, books, all as 
new and boxed. Tel: Wallsall 
34823. 



HERE S MY CLASSIFIED AD, 
(please write your copy in gapitals on the lines below) 



= = 



Name . . 
Address 



Tel: 



Classified rate: 35 p per word. 

Please cut out and send this form to: Classified Departin^nt, 
Dragon User, 15-13 Little Newport St^ London WC2H 7PR 



DRAGON 64. Joysticks, soft^ 
ware, books: £125. Tel: Norwich 

(0603) 7^6079. 



DRAGON 64. Delta disc con- 
troller, Drag end OS compatible 
controller disc drfve, SEVEN 
OS-9 pacl<ageSp lots of other 
software (disc and tape), 
inagazines.etc. May^plit. £200 
the lot. Tel: 01-743 2737 - John. 



HOUSE MOVING SALE Every- 
thing surplus tnusl go! Untested 
Dragon 32s: E25: Superdos 
controller kit: E55. (Plus 
postage). SAE for list. Nic 
Spiers, 114 Greenway, Tun- 
bridge Wells, Kent TN2 3JN. 



DRAGON 32. Joysticks, books, 
cassette recorder, magazines: 
E100- Software £400 ONO. 
Hereford. Tel: (0432) 263476. 



DISC DRIVE CONTROLLER 
FOR DRAGONS 

fuily compatable with Dragon Dos 

onfy £79.95 inc. of VAT & post 

Disk drives also available 

Complete Systems from £189.95 

Pfease enclose S.A.E, with any enquiry. 

Dragon 32 available £49.95 complete. 

Guaranteed 90 days, 

PNP Communications 

Unit B, The Old Boat Iferd, Robinson Road, 

Newhaven, East Sussex BNd 9BL 

Tel e phone (0273) 51 4761 dri 
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Continued from page 11 

you tocalculatethenumberof bytes yourself 
(BNE * -23,forexamp!e), buttheeasyway 
i^loalvyaysgivethe destination instruction 
a labe I nam e and to branc ii to t iiat. Th is way, 
the assemblsf calculaies the number of 
bytes between the destination and the 
brancii instruction for us — and if we change 
t he n u mber of I n struction s between the two 
locations, a re-assemble automatically 
generates the revised value whereas if we 
wis h to b-e the com pu te r and u se t he bra nch 
* + or* - form^ we need to check and re- 
evaluate new values prior to each assemble. 
There is a limitation on thedistance between 
the b ranch a nd d est i nation of + 1 27 a nd -1 28 
bytesfromthe end of the (2 byte) branch in- 
stru ciion { + sta ft of the i n struction fol I owi n g 
the branch). However, this does not limit our 
program capability as if greater distances 
are involved (and the assemble will usually 
flag an in struct ion as in error if the distance 
is exceed ed) , al I the b ranc h instructions may 
be prefixed with an L for Long (LBEQ/LBNE 



etc) . These ai I ow two bytes for th e + /- valu e, 
allowing distance of +32767 and -32768 
bytes to be reached — which, as the total 
memory of an unmodified Dragon is 65536 
bytes e n a bles every possib I e locat i on to be 
reached. 

We have mentioned + and - numbers 
here, which is where 'signed' and "unsign- 
ed ' val ues CO me i n to focu s. H oweve t if I start 
going into detail at this point, the Editor's 
guillotine will come into greater focus, so, 
sadly, further detail wiJI have to wait until next 
month. 

Workout 

Meanwhile, as programmers, we need to 
protect ou r p rog rams from operator m i suse, 
either accidental or deliberate. The 
PR I NT® code above contains a weakness 
t h at can be ex p I oited by a us e r — have yo u 
found it? There is a check in the $SOOC 
routine that prevents the display of the left 
arrow causing the text pointer to fall down 
below address $400. However, in the 
PRINT® 256 version, have you tried left 



arrowy beyond the amount of data you have 

already (if any) in put then carried out further 
keypresses? To prevent this, we rnust decide 
e ither not to al I o w use of I eft ar now fo r e rasure 
(unfriendly) or to insert our own check that 
if left arrow is received, only allow it to be 
d isplayed ( + erase) if t here is data to be eras- 
ed (cu rrent pointer contains value > $500). 
The CoMPare instruction cannot directly 
compare the contents of a single/double 
byte with another memory location or actual 
value; one or other value must be in a 
register. We do not want to corrupt the con- 
tents of register A prior to knowing whether 
it is to be displayed or ignored, so register D 
should not be used for the compare; use 
register X. Try adding in instructions to the 
PRINT® 2 56 version to both prevent use of 
left arrow for erasure and a further version 
to allow use of left arrow for erasure but to 
guard against backtracking beyond $500. 
Next month, at last, we will maKe a start 
on tackling programs that won't run on our 
machines because of their position 
dependency. 



Down in the clumps 

Dragon User presents a screen dump for the Memotech DMX80 




LINE SO r»s«tB printer. Clears 
any commands you h^ve already giv^n it. 

LINE 60 s^ts printer to "Elite" 
mod e r o t her wi se you get ova I circles- 

LINE 70 Standard bit image 

designatioiFi command. 

LINE 80 to 100 coilects the data 
frcMW each row ac cross the screen r 8 
pixels high, 

LINE 110 set line feed to B/72 
inchr to get no gaps between the fowSf 
and then gives the I ine fe^d commar>d. 

LINE 120 instructs the next line 
to be scanned or^ if the whole picture is 
complete* ends the program. 



BASIC is very good for screen dumps 
beca use it is so easy lo alter to su i t yo u r own 
particular printer As far as I know, ihe 

Memotech is almost the same as the 
PaniasoniG and some Epson s, so I hope this 
dump is going to be useful to quite a few 
Dragon owners. 

Although thedumptakesS minittes (pro- 
V id ing yo u r D ragon can handle I i n es 40 an d 
1 30) to do i ts j Ob, the bea uty of it is t h at i l can 
be altered so easily. 



io 


» SCREEN DUMP - MEMOTECH DMX80 


20 


'MIKE TOWNSEIMD ■ (C) - 4/6/S7 


30 


PM0DE4, 1 : SCREEN 1 , 0: Y^O 


40 


F0KE&5495, 


50 


PRINTfi-2,t:HR*<:27) ; "Q"; 


60 

M 


PRINT£-"2,CHR*(27>;"P";CHR*C0> 


1 

70 


PRINTf"2,CHR*(:27>i ^'K":CHR*CO> 


fCHR*Cl); 


80 


F"0RX=0T0255 


90 


A=ppoiNTt:x,Y:)*i2B+ppaiNTa,Y+ 


1 ) *&4+PP0 I NT ( X , Y+2 > *32+PP0 I NT C X , 


Y-+-3 '> * 16+PPOI NT t X , Y+4 > *a+PPO I NT C X 


,Y+5:)*4+PP0INTt:X,Y+&:)*2+PP0lNT(X 


tY-^ 


7> 


lOO 


1 PRTNT£-2,CHR*C*?i>; sNEXT 


no 


* PRINT£~-2,CHR*C27:); "A"fCHR*(8 


>;: 


PRINT£-2,CHR*ao:>; 


120 


^ Y=Y+e!irY>lSlTHEN 130 ELSE70 


130 


P0KE&5494, 
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Winners and Losers 



HOW do you perform a calculation such as 
2^^ * 5 + 1 with absolute accuracy? This 

was the problem posed in August's competi- 
tion, and one moihod of solving this and 
other s i m iia r p robie ms is disc u s sed , beg i n - 
ning on page 26 of tills issue. 

H aving com e up wit h a poss i ble an swe r, 
by whatever mea ns, th i s i s o ne type of q u es- 
tion i n wh i c h f t i s not i m mied i ately a ppar e nt 
if the result o btained is t he co rrect o ne. This 
proved to be the case in a number of incor- 
rect answers which were received from 
readers who were clearly unaware that their 
solutions were wrong. 

Fortunately, there area number of checks 
which can be applied in orderto detect any 
possible e rror wh i ch might have bee n m ade. 
Note that the use of these tests does not 
guarantee thai the solution is correct, but 
they can often be used to eliminate an incor- 
rect answer. If an answer posses all of these 
tests then the odds in favour of itbejng cor- 
rect increase correspondingly 

So, let's take the calcufation given and 
apply some of these tests. Our first test 
wouldbetoaskthecomputertoprintoutan 
approximate answer: PRINT 2r75*5. 

■ As this is still inside the 'overflow' capa- 
bility of the Dragon, the answer 
1.&8e94663E+23 is given. From this we now 
know that the correct answer begins with the 
digits 18889 .., and the E +23 tells usthat we 
need to move th e dec i m a I poi nt 23 places to 
the right — ie to end with w 24 digit number, 
in calculations of this magnitude, don^t 
assume that all of the digits displayed are the 
correct ones, but you can be certain of the 
f i rst f i e w dig its . Even if the co mpu tation were 
greater than the Dragon could handle, we 
could still use ordinary common logarithms 
togiveusan indication of themagnitude of 
the answer together with its first couple of 
digits, 

JSlow we ought to turn our attention and 
I ook at t h e last few d i g its of t he ans we r. Th e 
jisting here performs the calculation given 
in the competition question, but it restricts 
its atte nt i on to j u st the f i n af few d ig its. Each 
time the calculation exceeds a total of six 
digits the excess are removed by use of the 
RIG HT$ command at line 50. Consequent- 
ly the final six digits which are printed out 
are the precise six which wiH appear at the 
rig ht-hand en d of the f mal sol Lit i on . We n ow 




know that the answer will be a 24 digit 
number in the form: 1688. .547B41 . 

Having established the top and tail of the 
answer, what about the middle? Unfor- 
tunately there is no easy way to determine 
this (except by solving the puzzle J — but 
there is a useful' negative' test which can be 
applied which uses digital roots. 

The digital root, or DR, of a number, is the 



Every month 

Gordon Lee will 

loo k at so me prize p rog ram mii n g 



digit whFch remains when the are added 

together until a singJe digft remains. The 
digital root of the current year, 19 SB, is 8, 
since 1 4-9+8+8 = 2& and 2 + 6^8. 

Whenever an operation is performed with 
two numbers the result is reflected in the cor- 
responding digital roots. For example, if 
1988. which has a DR of 8, Ss squared, the 
answer wil I have a D R of 1 , becau se 6 1 i m es 
8 is 64, and 64 has a DR of 1, The correct 
an swef. 39 521 44. does indeed have a DR of 
1. Otherwise we should check for an ernDr 

We can now apply this test to t he com peti- 
tion . Fi rst . took at the f i rst few powers of two ■ 
2.4,8.16,32,64,128,256. and so on. These 
ah ve d ig i ta I roots which ru n 2 .^7,5,1 ,2 .4, an d 
so on. Not how they repeat in cycles of six 
numbers. This telb us that 2^ has a DR of 1, 
as do 2^^ and 2^^. This is true of any power 
of 2 in which the power is a multiple of six. 
This means that 2^^ would have a DR of 1 
and that consequently 2^-^ has a DR of 8. If 
2^^ is then multiplied by 5 (as in the next 
stage of the computation), the answer will 
have a DR equal to the DR obtained by 
inultiplying our existing DR of 8. by 5 — ie a 
DR of 4. If 1 is added finally to this we get a 
DR of 5, which should be the root of the final 
answer (and indeed it is). 

It must be stressed again thai by passing 
all of these tests the solution is not definite- 
ly correct, as two errors could cancel each 
other out. but itwould give a strong indica- 
tion that the answer was OK. However, if any 
single test were failed, then the answer 
would have been definitely wrong When 
this was done to al I of t he i ncorrect a n^ we rs 
su b m itted , none passed al f th ree of the tests. 



iO N^l 

20 FDR P^l TO 75 

30 N«N*2 

40 N«=STR*CW> 

50 IF LEN<N$)>6 

60 N^VALCN*) 

70 iSJEXT f> 

SO N=N*5+1 

90 PRINT N 



THEN N*^RI6HT*(N«,6> 



Communications 

Write down your problem on ( h^cou pon beiow (make i( as brief and l^gi ble 
as possible) together with your name arrd addrea and send ir to Com- 
municalion. 12/13 LilEle Newport Street. London WC2H 7PP. 

Problem . , ^ ^ ^ _ .-,... 

Name ,...*, - - ■ - - i - - ^ ...*.,.. ^ »*-...,.,, , 

Addi«ss 



Adventure Contact 

To heip puzzled ^dventurera further, we are instiludng an Adv&nture 
H$ Ip line — si mply l\\\ \ n the cou po n bebw. stall n g the n ame of the adven- 
ture, your probienn and yoor name and a<Jdre$$. and send il to Dragon 
UserAdventureHeipine. 12/13 Little Newport Street, London WC2H7PR 
As soon as enough entries have arrived, we will siarl printing them in 
the magazine. 
Don't worry — you 11 still have Adventure Trial to write to as wed! 

Adv«iiturA . p P ..-..,,, , , , , ^ 

Piolf lend ...,,..*._,,,,,/_ -.,,,. , , , ^ 

Nain^ *--,,,.... 

Adclr«ss . . , ,,...__. 
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Happy New Year 

Gordon Lee can't even get to 1988 without making a puzzle out of it . , . 



WHENEVER the competition involves 
us I ng n u m bers greater t han ihose wh ic h the 
computer can normally handle we inevitably 
rece i ve I ots of i etters f rom read e rs reporting 

tliat their attempts end in an overflow error 
re port o n t he com puter So h e re i s a ste p-by- 
step introduction to the method that the 
Dragon can use to perform computationson 
numbers with hundreds (or even thousands) 
of digits! 

First of al lit is n ecessary to u nderstand the 
limitations of any micro, Ask it lo multiply 
TC54321 by seven and it will display thecor- 
rect answer but try to multiply this same 
number by itself, and the answer given is 
only t he ap prox imation 5.858B63E + 1 3. T he 
E + 1 3 is the com puter's way of i ndicating that 
the decimal point of the displayed value 
must be moved thirteen places to the right 
giving a Veal' value of 58588630000000. 
Thisdoes not mean, of course, that the true" 
answer e nds i n seve n ze ros, merely t hat th e 
com pu ter can o n ly h and I e a re I at i vely s mal I 
numbej^of digits with absolute accuracy. It 
is possible to coa)c a tew more digits out of 
the computer as the internal registers con- 
tain more digits than are displayed on 
screen, but these cannot be relied upon to 
be accurate. The calculation, therefore, 
should only be regarded as correct to about 
nine significant figures. On practical level 
this would Jof example, allofw us to measure 
the length of the equator loan accuracy of 
a few feet— but in mathematical theory (and 
so me of our com petit io ns) t h is isn't en oug h ! 
One way of overcoming this problem is by 
using string variables to hold the digits being 
operated on. Clearly, it is not possible to 
multiply, divide, subtract, orjn the mathem- 
atical sense, add strings, but by converting 



each digit to a numeric variable as it is re- 
quired, large compulations can be made. 
There is nothing complex in the 
mathem atics eilh er —them et hod be i n g to 
simulate that used in the pencil and paper' 
way of pe rf or m i ng the calc u I ation . Let's take 
a simple example of multiplying 987654321 



by 4. Mathematically, we would take each 
digit in turn, starting at the right hand end . 
and multiply by 4. Any product greater than 
nine would result in a 'carry ' which would be 
ta ken on and added to th e n ext stage of th e 
calculation Now look at Ibting one which 
per forms the calculation using this precise 



r 



Listing 1 

10 AS^"987&B4321";B^4:ZS="":CARRY^0 

2 FOR F-LENUS) TO 1 STEP-1 

30 V=VAL(MIDStA$,F,l) ) *B+CARRY :CARRY^O 

40 IF V>9 THEN CARRY=IKT t V/10 ) ; V-V-CftRRY*10 

50 ZS^RIGHT5{STR$tV),l)+ZS 

6 A HE X T F 

7 IF CARRYOO THEN Z$=RIGHTS{ STR$ (CARRY) ^ 1 ) +ZS 
SO E>RtNT Z$ 



7129075834 A? 

276312B729 -...-. --.B$ 

64161691506 LS( 1 ) 

14258153668 L5UO 

49903537838 L$(3) 

57032614672 . . . LSt4 ) 

14258153668 ........ .L$(5) 

7129076834 L$(B) 

21387230502 L$(7 ) 

42774461004 L$(8) 

49903537838 L$(9 ) 

14258153668 ,.-.L$(10) 

19698557011273763936 Z$ 



Prize 

IT'sa while since we had an adventure up 
for offer on the Puzzle Page. John Small- 
wood, author of the adventure Larkspur 
Waldorf is Trapped!, has off&red us five 
La r kspu rs, a nd a set of d iscou nf vo uc h ens 
tor another 1 5 i ucl^y wi n ners of ou r Jan uary 
Cfossnumben 

Rules 

AS soon as you have made it across the 
gap from 1987 to 1988 (in fact, if your DO 
gets there on time, you can do it between 
the turkey and the pudding, if that's how 
you see yx^ur muni and dad), rustle up e 
printout, toil us your answer (don't do what 
someone did last month and include the 
listing without an answer attached to it!), 
with any program notes you want Gordon 
to read, complete the tiebreaker, and whap 
it into an envelope marked JANUARY 
COMPETITiON to the usual address. 

For the tiebreaker, I want you to write 
a noth er verse to J i n gie BeH s or, com e one. 
be fair, any other piece of Yuletide music 



wh ich has really been d ri vi ng you u p the wall 
recently. It onty needs lo be two lines, but it 
must be In Keeping with the spirit of the 
festive season, whatever you perceive that 
to be. 



October winners 

THIS proved a popular competition and we 
saw a hig he r4han^ usual number of new 
faces among the entries. We also had a high 
proportion of correct entries, but boy, it's a 
good thing we don't deduct marks for 
neatness (or whatever the opposite is. 
Meatless?). 

The winners are: 

Robi n Tetk ma n of Sa I e . J oh n S ma I (wood 
of Preston (win again next month and save 
yourself a few bob, John!), C. R, Barber of 
Seville. Denis O'Mulloy of Comberton, N .J. 
Welham of Bedford, Fred WiiJers of Yarn- 
field. OiavNieisen of Denmark. J. Smith of 
Twyford, Alan Thomas of Staptehurst. Phil 
Sapiro of Liverpool, Austan Henderson of 
Bromsgrove, D J. Grey of Middlesbrough, 
MarkTowlson of Long Eaton , C. Hitchinson 



of Middlesbrough, S.A. Siddiqui of 
Chiswiek. Niis Lindgren of Sweden. E.A. 
Newman of Addlestone, Don Robertson of 
Epsom r IJ^ Hoggins of Caerphilly and 
Randy Longshore (that's ^anfalas' in Sln- 
darin, Randy, but we don't know the word 
for your first name yet) of California, 

There were quite a few good tie breakers, 
i nclud i ng a s hort poem from Randy, but my 
pe rso na I f a vou rite was ' ' I go to work on an 
egg becausethespoon always gets stuck 
in a jam" from ( Huggios, Best Late Note 
from 01 av Nielsen, who swears that the 
Pentagon hacked into his Dragon and 
deleted his original solution. Anything to 
keep them away from Star Wars, Olav. 

The prize s for the October com p were a 
batch of Chucki& Eggs and Screaming 
Abdabs kindly donated by Harry at 
Com pu tape, one of the Dragon's tongesi 
serving and most consistent supporters. 
See yez at the Show, Harry. 



Solution 

This month's solution should be opposite. 
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method but arranged into a program which 
thecQmputercanhandle.LinelOstoresth^ 
nine-digit number in A$, and th^ digit by 
which this is tobe multiplied is in the f^umeric 
variable B. The final product will be stored 
in string Z$, initially defined as a null string, 
and any 'oarry' in the appropriately named 
variable, again InitraHy set at zero. The loop 
(lines 20 to 60) takes each digit i n turn from 
the right hand end, muitiplies by B and adds 
the 'carry' {if any). Note that once the carry 
is added it is reset to zero. The value ofthis 
individual calc u I at I on is ch ec ked to see if it 
i s g reate r th a n 9 — ie to s ee if there is a carry 
to be take n on to th e next stage. Th i s is d on e 
at line 40 which also gives a revised vaiue 
for V if a carry is made. Finally, the resulting 
d igit is co n ve rted to str i ng f o rm at a nd is a p- 
pended to the left hand end of ZS, thus 
building up, digit by digit, the final product. 

Dragon ghost 

The only irregular command in this listing is 
the useof the RIGHTS instryction in Iines50 
and 70. Regular readers of this colu mn wilt 
realise that this Is because of the 'ghost' 
bla n k character wh ic h the D ragon pi aces on 
the left hand end of any string variable 
created by use of the SIRS command. Once 
the left had digit in AS has been reached it 
rSThen necessary to append any 'carry' (if 
there is one), so that the final result is now 
held inZS, f t is important that th is tisting. and 
the theory behind each of the instructions, 
is understood before considering the next 
s.tag e — th at of th e m ultipiioat ion of two large 
numbers. 

Figure one is a long multipl ication of two 
10'digit numbers, much as it mig^ht appear 
if worked out longhand. By modifying listing 
one it would be an easy matter to store the 
second 10-digit number as string BS, and 



then take each digit in turn from this second 
string and multiply in the manner already 
outlined the value held in A$. The resulting 
sub-products could then be stored, for 

example in an array, before being finally 
totalled up togivethefinal result The disad- 
vantage of this is that memory needs to be 
used simply to store all of these sub- 
products until the final totalling. 

1000 bytes 

Intheexamplegiventhisisnotaproblemas 
there are only ten lines of digits each con- 
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taining ten or eleven digits, but if the 
numbers being multiplied contained a 
hundred digits, it would be necessary to 
reserve lO.OQO bytes of memory for this pur- 
pose. The way around this is to add each 
digit as it is computed immediately to the ap- 
propriate digit in the final product (Z$). In this 
way the whole need for the array can be 
eliminated and it i s on I y necessary to rese rve 
string memory for the two numbers being 
multiplied, and the final product. In the case 
of th e two 1 00 d igit n u m be rs me ntion ed .this 
would only tie up 400 bytes — quite a sav- 
ing on the 10K which would otherwise be 
necessary. 

As an exam pie of h ow th i s wou I d work take 
thethird column of digits from the right in the 
long multiplication shown. Here we have to 
add the digits 5, 6, and 6. The sum of 19 
m ea ns th at th e 9 wi 1 1 appea r as the t h i rd d igit 
from the right in thefinal product, and a l will 
be carried on to fourth position. This in turn 
will be the total of 1 , 6. 3, and 2, plus the 1 car- 
ried, giving a final digit 3, with, again. 1 to 
carry. 

In order to do this we need to initially 
define Z$ as a string of zeros lomg enough 
to contain the final product, and to have a 
means of knowing the position within this 
string to which each individual digit must be 
added. Nextmonth we will be taking a look 
at how this can be achieved. 

Competition 

To commemorate the start of the new year. 
this month's competition is a crossn umber 
puzzle based on t he yea r wh ich has j u st end- 
ed, 1987, and the one which has just begun. 
In the grid below these two dates have 
al read y been e nter ed . W hat you have to d o 
is to find two values A and B such that they, 
and their squares, can befitted into the grid. 



The Answer 



This is Gordon Lee s own 

solution to the November competition 

see page 25 for results 



ANSWER: the boxe^ should be filled as 
follows: 

(a) Triangular/square: 36. 1225. 41616 

(b) Triangular/tetrahedral: 10.. 120. 1540 

(c) Triangular/pyramidal: 55,91, 208335 

(d) Square/cubic 64, 729,4096 
{e) Square/tetrahedral: 4, 19600 
(f) Square/pyramidal: 4900 

SOLUTION: The competition was related to 
the relationships between the five main 
types of fig u rate n umbo rs. As was stated cer- 
tain of these have been proved to be im- 
possible, and one — a tetrahedral number 
which is also pyramidal — although not 
disproven, is extremely unlikely™ Jf such e 
number exists it will be very large. 

The list above in sections a to d give, ir^ 
each case, the three smallest numbers (not 
counting 1). Sections e and f show the only 
possible answers that exist — a fact which 
has been proved mathematically. 

The listing given compares two types of 
number and examines the relationship 
between thenir Nunnbers which correspond 
are printed out. In the example given the 



squares and triangular numbersere being 
CO mpared . Start i ng with A = 1 and B = 1 , each 
pair of figu rate numbers is generated in turn. 
The logical method would be to generate 
one of these figures in turn and then test a 
series of the other type of number to see if 
the two values match . This would result in 
a lot of duplicate working by the computer 
so a much quicker method is used here. 
Note that TA isthe vaiue produced from A by 
form u la 1 , and TB is the valu e produ ces from 
B by formula 2. These two values are com- 
pared. If TA is the largerthen B is increased 



before the next test . I f T B i s 1 a rge r th en A i s 
increased, in this way the higher orders of 
f i g y rate n u m be rs ca n ve tested w ith ou t an y 
duplication as the values 'leapfrog' over 
each other in turn. If two values are found 
which match, the result is printed out as 
these values are what we are looking for. 
When this happens, one of the generating 
values is incremented and the search con- 
tinues. In the program it is A which is increas- 
ed but it could equally well have been B. 

By changing the formulae in lines 20 and 
30, the different relationships can be tested. 
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Dragon Answers 



If yoy ve got a technical question write to Brian Cadge. 

Please do not send a SAE as Brian cannot guarantee to 

answerjndividual inquiries. 



ROM can't 
be a RAM 

I need a RAM pack for my Dragon 32 
(ofiiy 8K is needed}. Is ir possible to 
remote the two eproms from rry 
Ghost Attack c artridg e and i nse rt two 
4K RAM chips to make SCOOO to 
SDf FF RAftfl? 

Are rhere any RAM packs for 8K 
available on cartridge? 

Phil Callaghan 

54 Pentivale Road 

Moss Pit 

Stafford 

UNFORTUNATELY yoti cannot 
simply replace a ROM chip with a 
RAM chip, as the cartridge does nal 
have all the necessary read/write 
circuits needed for RAM Jt i& cer- 
tain Fy possible to attach extra RAM 
in cartridge rorm as all of the im par- 
tan 1 6809 pi n s are hr d ug ht o ut at th e 
cartridge port. The problem is that 
no one seem^ to make this (obvious) 
product for the '32 — unless one of 
our readars knows differently? 



Binary 
coded 
decimal 

I have recently started to write 6309 
assembler and have come across 
binary coded decimal' in some of the 
manuals I have. Could yoo explain 
what this is- ai^d what it is used for? 
Eric Fields 




IN the space I have here it isn't really 
practical to give a full blown ex- 
planation of Binary Coded Oecimal 
{BCD), but ni try and give you the 
absolute basics 

NormaJly, one byte stores a 
number from to 255 using eight 
bits, in BCD the byte is divided into 
two four bit 'nibbles' which can each 
ho Id a num be r b etwee n and 9 {the 
values I01o 15 are not used in BCD). 

For exampla, the niumb^r 67 
woulrl be stolid in the following way 
in binary and BCD: 

Binary: 01000011 - 64+2+1 = 67 
BCD: l}1100111 - 6 {Ollfl) and 7 
(0111) 

Binary Coded Decimal was 
originally intended tor use where 
exact p recis i on was req u i red , but an 



obvi ous a ppl ication for us is stor i n g 
and updating a score ]n a machine 
code game. If you use standard 
binary, then converting this into 
Ascii screen characters is not very 
Simple, however a BCD byte can 
simply be converted as follows 
{assuming BCD score is in B 
register: (see listing one). 

A special irrstruction 'DAA' exfsts to 
a d just 1 he ace u m u later afte r a BC D 
addition. So to add 5 to the score 
{again assumed to be ha Id m B), the 
following routine c^culd be used: 
{see listing two). 

Of cou rse, only m mbers between 00 
and 99 can be stored in a &CD byte. 
I suggest you iookat Programming 
the 6809' by Zaks for more intonna- 
tion on BCD. 
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Convert to ASCII Code 
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Print the char in A 
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* 


Convert to ASCII Code 




JSR 


PRT 


* 


Print this digit 




RTS 








INCSC 


TFR 


B,A 


* 


Get score in A 




ADDA 


#5 


* 


Add 5 to it 




DAA 




* 


Re-adjust back to BCD 




TFR 


A,B 


* 


Put back in B register 




RTS 









Maplln 
muddle 



COULD you help me with a problem 
I have interfacing the Maplin Dragon 
32 I/O port to [w Dragon 64? The in- 
structions put the operation of this 
module at 3COM, buti dcrftseemto 
be atjie to mate the module work on 
my '&4. I would appreciate your 
comments 

A. Atkmon 

Knowte Cottage 

Kfjowte Road 

Kirkh$aton 

Hi!(td$r$fi$td 

W. Yofk$ 

TM I S Is a pro b I ent whi ch I Piave come 
across before (on an enhanced car- 
tridge I reviewed a few years ago). 
On ttie Dragon 32, it h possible 1o 
interface an l/G porl a1 address 
$CO0Q with minimal dec^oding. 
However oo the '64 the address 
select circuit is more complicated 
and I/O ports mu^t be fully address 
selected using all16 bits. 

The problem seems to arrse in cir 
cuils designed for the Dragon 3Z 
before Ihe '64 was released. 
Altticugh^falld lor tile 12. this ^uick 
and dirly' decoding will not work on 
the 64. 



The sharps 
from the 
flats 

I have a copy of ttia 'Composer' pro- 
gram for my Dragon which I bought 
second hand. AJas, I ha-^^e no manual 
for thiSr I think I haw [ust about to to 
knew the whole system, but althougtit 
I can enter sliarps io the data 
statements ['#' seems to do the 
trick) . I cannot find how to enter ^f I at' 
or "double dotted' notes. Aaingte dot 
works for a dotted note. Put '. . ." does 
not work for double dotted. Can you 
help? 

D^ve Lowe 

Farm Cottage 

Dor}lsthQrpe 

N. Midkf}ds 

A flat note is denoted by an excla- 
mation mark after it {eg A! 5) in a 
similar way to a sharp note (eg 
CM). Double dotted notes are 
marked with a colon (eg H:) at the 
end of the line. 
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